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di sclosure relates to a novel nol ecul ar sieve conposition designhated as
EMM 12, a nmethod of naking and a process of using the sanme. In particular,
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"nmol ecul ar sieve of the MCM 22 famly"), as used herein, includes: (i)

nol ecul ar sieves made froma common first degree crystalline building block
"unit cell having the MWW framework topology”. A unit cell is a spatial
arrangenment of 30 atonms which is tiled in three-di nensional space to
describe the crystal as described in the "Atlas of Zeolite Framework
Types", Fifth edition, 2001, the entire content of which is incorporated as
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“molccular sicve of the MCM-22 family”), as uscd herein, includes:
(i) molecular sieves made from a common first degree crystalline building block “unit
cell having the MWW framework topology”. A unit cell is a spatial arrangement of
30 atoms which is tiled in three-dimensional space to describe the crystal as described in
the “Atlas of Zeolite Framework Types”, Fifth edition, 2001, the entire content of
which is incorporated as reference;
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are nmulti-layered materials which have two pore systens arising fromthe
presence of both 10 and 12 nenbered rings. The Atlas of Zeolite Franmework
Types classes five differently named materials as having this sane

topol ogy: MCM 22, ERB-1, I1TQ 1, PSH 3, and SSZ-25. [0009] The MCM 22 famly
nol ecul ar sieves have been found to be useful in a variety of hydrocarbon
conversi on processes. Exanples of MCM 22 fam |y nol ecul ar sieve are MCM 5
22, MCM 49, MCM 56, 1 TQ 1, PSH 3, SSZ-25, and ERB-1. Such nol ecul ar sieves
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[0007] It is to be appreciated the MCM-22 family molecular sieves described above are
distinguished from conventional large pore zeolite alkylation catalysts, such as mordenite, in
30 that the MCM-22 materials have 12-ring surface pockets which do not communicate with the
10-ring internal pore system of the molecular sieve.
[0008] The zeolitic materials designated by the IZA-SC as being of the MWW topology

are multi-layered materials which have two pore systems arising from the presence of both 10
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(002) (100) (101) (102) MCM 22 MCMH22-P MCMH22  Yes Yes Yes Yes No Yes Yes
Yes Al four peaks arc resolved. A valley exists between (101) and (102),
wherein the nmeasured intensity corrected for background at the | owest point
being I ess than 50 % of the point at the same XRD d-spacing on the |ine
connecting maxima for (101) and (102). Peak corresponding to (002) is not
visible. Al other three peaks are resolved. A valley exists between (101)
and (102), wherein the neasured intensity corrected for background at the
| owest point 158 FgmpaRescd g Tho Adkot! Zepléic hoimsworkt TypirerlassoméiviXRBcntpasicg  on
the |ine connggtdng a%iir@qhig Qime(t%gyamﬁ-ég%-ﬁl}%ﬁpPMegnq_SEZ-FZW 10
[0009] The MCM-22 family molecular sieves have been found to be useful in a variety of
hydrocarbon conversion processes. Examples of MCM-22 family molecular sieve are MCM-
5 22, MCM-49, MCM-56, ITQ-1, PSH-3, SSZ-25, and ERB-1. Such molecular sieves are
useful for alkylation of aromatic compounds. For example, U.S. Patent No. 6,936,744
discloses a process for producing a monoalkylated aromatic compound, particularly cumene,
comprising the step of contacting a polyalkylated aromatic compound with an alkylatable
aromatic compound under at least partial liquid phase conditions and in the presence of a
10 transalkylation catalyst to produce the monoalkylated aromatic compound, wherein the
transalkylation catalyst compriscs a mixturc of at least two different crystalline molccular
sicves, wherein cach of the molecular sicves is sclected from zeolite beta, zeolite Y,
mordenite and a material having an X-ray diffraction pattern including d-spacing maxima at
12.440.25, 6.9+0.15, 3.57+£0.07 and 3.42+0.07 Angstroms.
15  [0010] A report by J. Ruan, P. Wu, B. Slater, L. Wu, J. Xiao, Y. Liu, M. He, O. Terasaki at
the 15 IZA Conference in Beijing in 2007 disclosed ISE-MWW and ISE-FER materials, the
former made from MCM-22-P material as starting material. U.S. Patent Application
Publication 2005/0158238 to Tatsumi et al. disclosed MWW type zeolite substance. U.S.
Patent Application Publication 2004/0092757 to Oguchi et al. disclosed crystalline MWW
20 type titanosilicate catalyst. A report by W. Fan, P. Wu, S. Namba, and T. Tatsumi (J. Catalyst
243 (2006) 183-191) disclosed a new titanosilicate molecular sieve with the structure
analogous to MWW-type lamellar precursor. J. Ruan, P. Wu B. Slater and O. Terasaki
disclosed detailed structurc of Ti-YNU-1 (Angew. Chem. Int. Ed., 2003, 44, 6719) similar to
ISE-MWW,
25  [0011] These closely related materials may further be distinguished by comparing XRD
diffraction patterns for d-spacing maxima corresponding to (002), (100), (101) and (102)
reflections for both as-synthesized and calcined materials. The d-spacing maximum
corresponding to (002) reflection is typically in the range from 14.17 to 12.57 Angstroms
(~6.15-7.05 deg 2-0 Cu Ko radiation). The d-spacing maximum corresponding to (100)
30 reflection is typically in the range from 12.1 to 12.56 Angstroms (~7.3-7.05 deg 2-0). The d-
spacing maximum corresponding to (101) reflection is typically in the range from 10.14 to
12.0 Angstroms (8.7-7.35 deg 2-8). The d-spacing maximum corresponding to (102)
reflection is typically in the range from 8.66 to 10.13 Angstroms (10.2-8.7 deg 2-0). The
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Yes Yes Non-discrete Yes Yes Non-discrete Both (002) peak and (100) peak
are resol ved, wherein the peak intensity for (002) is at |east as great as
90% of the peak intensity of the d-spacing maxi numfor (100). Further,
peaks corresponding to (101) and (102) are non-discrete or exhibit a valley
but with neasured intensity corrected for background at the | owest point

bei ng not

connecting maxima for (101) and (102).
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Table 1
As-synthesized Calcined
XRD (002) (100) (101) (102) (002) (100) (101) | (102)
MCM-22-P MCM-22
Ycs Yes Yes Yes No Yes Yes Yes
All four peaks arc resolved. A valley Pcak corresponding to (002) is not
exists between (101) and (102), wherein | visible. All other three peaks arc
MCM.22 the measured intensity corrected for resolved. A valley exists between
e background at the lowest point being (101) and (102), wherein the
[ess than 50 % of the point at the same | measured intensity corrected for
XRD d-spacing on the line connecting | background at the lowest point being
maxima for (101) and (102). less than 50 % of the point at the
same XRD d-spacing on the line
connecting maxima for (101) and
(102).
EMM-10-P EMM-10
Yes Yes Non-discrete Yes Yes Non-discrete
Both (002) peak and (100) peak are Peak corresponding to (002) is not
resolved, wherein the peak intensity for | visible. Peak corresponding to (100)
(002) is at least as great as 90% of the is well resolved.
peak intensity of the d-spacing
maximum for (100). And,
EMM-10 ]
Further, peaks corresponding to (101) and
(102) are non-discrete or exhibit a
peaks corresponding to (101) and (102) | valley but with measured intensity
are non-discrete or exhibit a valley but | corrected for background at the
with measured intensity corrected for lowest point being not less than 50 %
background at the lowest point being of the point at the same XRD d-
not less than 50 % of the point at the spacing on the line connecting
same XRD d-spacing on the line maxima for (101) and (102).
connccting maxima for (101) and (102).
MCM-22 As-synthesized Calcined
family
material as Yes Yes Yes Yes No Yes Yes Yes

i s not




No Yes Yes Yes Peaks corresponding to (002) and (100) are well resol ved
And, peaks corresponding to (101) and (102) are non-discrete peaks at a
d- spaci ng maxi num between 8.8 to 11 Angstrons, wherein the peak intensity
of the (002) is less than 90% of the peak intensity of the (100). Peak
corresponding to (002) is not visible. Al other three peaks are resol ved.
A vall ey exists between (101) and (102), wherein the neasured intensity

corrected for_background at the | owest point being less than 50 % of the
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greater than|50 % of

connecting maxi ma for

01NAmind (102) are resolved o
rrected for background at
tpheks poiresporatingtth €l 0 pare (XRD
afci@db)diaretk {cdB2) a d-spacing
maximum between 8.8 to 11

Angstroms, wherein the peak intensity

of the (002) is less than 90% of the peak
intensity of the (100).

r(l@PS Dhdiho 2w alih
xﬁ@sdl%éhm s éct %pg not
q)d@l&?(ﬁlln&] g ROHRE P 1n,p€6mg
less than 50 % of the point at the
same XRD d-spacing on the line
connecting maxima for (101) and
(102).

MCM-49-P

MCM-49

Yes Yes Yes

No

No Yes Yes Yes

MCM-49

Peak corresponding to (002) is not
visible or as a shoulder peak. Peak
corresponding to (100) is well resolved.

And,

peaks corresponding to (101) and (102)
are resolved or exhibit a valley but with
measured intensity corrected for
background at the lowest point being
not greater than 50 % of the point at the
same XRD d-spacing on the line
connecting maxima for (101) and (102).

Peak corresponding to (002) is not
visible or as a shoulder peak. Peak
corresponding to (100) is well
resolved.

And,

peaks corresponding to (101) and
(102) are resolved or exhibit a valley
but with measured intensity corrected
for background at the lowest point
being not greater than 50 % of the
point at the same XRD d-spacing on
the line connecting maxima for (101)
and (102).

MCM-56-P

MCM-56

No Yes non-discrete

No Yes non-discrete

MCM-56

Peak corresponding to (002) is not
visible. Peak corresponding to (100) is
well resolved. Peaks corresponding to
(101) and (102) are non-discrete
scattering.

Peak corresponding to (002) is not
visible. Peak corresponding to (100)
is well resolved. Peaks corresponding
to (101) and (102) are non-discrete or
exhibit a valley but with measured
intensity corrected for background at
the lowest point being not less than
50 % of the point at the same XRD
d-spacing on the line connecting
maxima for (101) and (102).

MWW
material

Precursor (US Patent Publication
20050158238, Fig. 4)

Calcined (US Patent Publication
20050158238 Fig. 2)
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Peak corresponding to (002) is not visible or as a shoul der peak. Peak
corresponding to (100) is well resolved. And, peaks corresponding to (101)
and (102) are resolved or exhibit a valley but with nmeasured intensity
corrected for background at the | owest point being not greater than 50 % of
the point at the sanme XRD d-spacing on the |ine connecting maxima for (101)

and (102). Peak corresponding to (002) is not visible. Peak
corresponding to (100) is well resolved. Peaks corresoondin to (101) and
(102) are non-discretle scat egk 5@ cq&respOﬁg (OOZ%ag net,

vi si bl e. Peak correspondingit Tl sol ved eaks correspondi ng

to (101) and|(102) ar G It treMdRe sur ed
intensity corrected f%ﬁﬁﬁﬂr Q’Q@ﬁgﬁ&ﬁ‘g%aLg_ cgiﬁgtgﬁfagﬁgéfé%Fxﬂggs t han
50 % of the point at |LN&,SAMTE ; c%H@&édrth on |t he) LRI FQORE ucgg maxi fra
for (101) and (102). backgfo%ﬁwé&no SAURRL PUBLLGAL LARLO MR OdR8RRBd aF| O-
4) Calcined (US Patent.Publ k¢atdran p%%&’é%@é 38 |Ridow point being less than 50 %

XRD d-spacing on the line connecting | of the point at the same XRD d-
maxima for (101) and (102). spacing on the line connecting
maxima for (101) and (102).

Precursor (J. Catal., Table 1) Calcined (US20050158238 Fig. 1)

Yes Yes Yes Yes Yes/No Yes Yes Yes

All four peaks reported for Si/Ti= 106. | All four peaks arc resolved for Si/Ti
higher than 70.

Only three peaks for Si/Ti less than

22
A valley exists between (101) and
(102), wherein the measured
intensity corrected for background at
the lowest point being less than 50 %
of the point at the same XRD d-
spacing on the linc connecting
maxima for (101) and (102).

10012] It is known that crystal morphology, size and aggregation/agglomeration, ot new
x-ray diffraction can affcct catalyst behavior, cspecially regarding catalyst activity and
stability. There is, therefore, a need for novel crystalline molecular sieve compositions and
method of making such novel crystalline molecular sieve compositions.

5 SUMMARY OF THIS DISCLOSURE

[0013] In some embodiments, this disclosure relates to an EMM-12 molecular sieve
having, in its as-synthesized form and in calcined form, an X-ray diffraction pattern including
peaks having a d-spacing maximum in the range of 14.17 to 12.57 Angstroms (~6.15-7.05
deg 2-0 Cu Ka), a d-spacing maximum in the range of 12.1 to 12.56 Angstroms (~7.3-7.05
10 deg 2-08 Cu Ka), and non-discrete scattering between about 8.66 to 12.0 Angstroms or exhibit
a valley in between the peaks having a d-spacing maximum in the range of 10.14 to 12.0
Angstroms (8.7-7.35 deg 2-8 Cu Ka) and a d-spacing maximum in the range from 8.66 to
10.13 Angstroms (10.2-8.7 deg 2-8) but with measurcd intensity corrected for background at



Yes Yes Yes Yes No Yes Yes Yes All four peaks are resolved. A valley

exi sts between (101) and (102), wherein the neasured intensity corrected
for background at the | owest point being | ess than 50 % of the point at the
sanme XRD d-spacing on the line connecting maxima for (101) and (102). Only
t hree peaks are resolved. A valley exists between (101) and (102), wherein
the nmeasured intensity corrected for background at the | owest point being

| ess than 50 % of the point at the sane XRD d-spacing on the |ine
connect i ng magticriewdsppoiftbOihy naiidss (@ 2).% T thiviphht @ theRree ¥RE0T-spading Gathalling

Egl e 1) Cal Ck&%gct({lg%qgﬁqgrﬁl%%%e '(:)k 901411)0 12ﬁe§ng¥t?&nsY(§%—7Y%sde§%§! H? Kgf'?nd\l(x? S

the range from 8.66 to 10.13 Angstroms (10.2-8.7 deg 2-6 Cu Ka).
[0014] In other embodiments, this disclosure relates to an EMM-12 molecular sieve

5 having, in its as-synthesized form and in calcined form, an X-ray diffraction pattern including
peaks at d-spacing maxima at 13.5+0.25, 12.33+0.23, and non-discrete scattering between
about 8.66 to 12.0 Angstroms or exhibit a valley in between the peaks at 11.05+0.3 and
9.31+0.3 Angstroms but with measured intensity corrected for background at the lowest point
being not less than 50 % of the point at the same XRD d-spacing on the line connecting

10 maxima at around 11.05+0.18 and 9.31+0.13 Angstroms.

[0015] In other embodiments, this disclosure rclates to a method of manufacturing an as-
synthesized crystalline molccular sieve EMM-12, the method comprising the steps of:
(a) providing a mixture comprising EMM-10-P family composition, acidic
composition, and optionally spacing agent;
15 )] treating the mixture at treatment conditions to form a product comprising as-
synthesized EMM-12; and
(c) recovering the as-synthesized crystalline EMM-12 molecular sieve.
[0016] In other embodiments, the as-synthesized crystalline molecular sieve EMM-12 is
further calcined under calcination conditions to form calcined EMM-12, wherein the

20 calcination conditions comprise a temperature in the range of 300 to 700°C for a time in the
range of 1 min to 500 hours.

[0017] In some aspects, the EMM-12 molecular sieve further comprises, in its as-
synthcsized form and in calcined form, an X-ray diffraction pattern including peaks at
3.57+0.07 and 3.42+0.07 Angstroms.

25  [0018] In other aspects, the EMM-12 molecular sieve further comprises, in its as-
synthesized form and in calcined form, an X-ray diffraction pattern including peak at
6.9+0.15 Angstroms.

[0019] In yet other aspects, the EMM-12 molecular sieve has a composition involving the

molar relationship:
30 X705:(n)YO,,

wherein X is a trivalent element comprises at least one of aluminum, boron, iron and gallium,

Y is a tetravalent clement comprises at Icast onc of silicon and germanium, and n is at lcast



Al'l four peaks reported for Si/Ti = 106. Al four peaks are resolved for
Si/Ti higher than 70. Only three peaks for Si/Ti less than 70. A valley

exi sts between (101) and (102), wherein the nmeasured intensity corrected
for background at the | owest point being | ess than 50 % of the point at the
same XRD d-spacing on the line connecting maxima for (101) and (102).
1001211t is known that crystal norphol ogy, size and

aggregati on/ aggl onerati on, or new x-ray diffraction can affect catal yst
behavi or, espebdvallPylur bgas-dintgsicat Brygic EHNVP tyolanlr sicabhdsi ¢ yornThepe ans,
therefore, a Q rofug)?]asﬂa%{@ nt&%%%@ﬁ%{e&gﬁox% &%llx@glcs%'f%be a‘é%ﬂ%%’ tions and
nmet hod of making such novel crystalllne m)l cular si evé conpositions. 5

SUMVARY OF THI S DI SCLOSURE [ 001g@hb4 | petk 1 efesdbiBnbs. this disclosure
relates to an EMV 12 rml ecul ar sieve having, in its as- synt hesi zed form and

in calcined f a i f cti a incl udin
d- spaci ng nax%rﬁ%pﬁ%nla?ﬂ YA IEa br{%% Olédﬁégmffgr?hi%t{d ﬂd 5[3{7“,&[1 jst r%rrrgm?tYBInl‘Sp r’?p‘%@gdeg
2-0 Cu Ka); aembcsbamtnglsrﬁramarlmmn [i0rio tlvet tﬁ)ngleneqfrefi@bl& ﬁtocn dbRutS® tAnigsit FO B

(-7.3-7.05 10A r&é&d@ﬁﬂé cn &qs Qgtgmﬁ{nsd%d%th GRGatt eri ng between about
ng

8.66 to 12.0 trons or ex |t a valley in between t he peaks having a

d- spaci ng nHX[mm«m i Nirt fener @;ﬂlgﬂnﬁ)d‘ntsl&helﬂmli%al@méd\%lerc&% sib® Has’a 3Si1igigg 2-0
Cu Ka) and a d-spacing maxinumin the range from8.66 to 10.13 Angstrons

(10.2-8.7 dega%"@}“”bﬁ%’“‘i}\ﬁypﬁatr}%’é%ﬁpé‘ﬁmllqsrtgeﬁf%ﬁcfdylyé&P?%@?Qaﬁfn‘?lé?g background at

the | owest po[ﬂﬁtl]be" MeLsOd btB8SSradclady tﬁ@pr&dﬁf ivBRioR Qhd)t bebmt Iagpaﬁﬂ?roﬁgape
d- spaci ng_on fLPue | ine connecting maxima in the range of 10.14 to 12.0

Angst r ons '{ 8. Pllgwing defaiged ?Cﬁfr@hoq(gﬁg‘%ﬁ&n‘ii prepled claiigfe from 8.66 to 10. 13

Angst r ons (1OB§jlﬁFﬁES€Rlﬁf@)@F@E FiQOREE! n ot hef erbedl ments, thl S
di scl osure rel a#es to an nol ecul ar si eve g init
as- synt hesi ze@#3r m Haye lﬁh%lﬂéei HBY prigEppetypeng. tPéyd‘?:ﬁrﬁ‘efzr %ftﬁxéﬁlp‘ﬁdtter n

i ncl udi ng pea!oszx}t OFigRaCish@vy M XKD @Eterlq%f@i%%l@ﬁlrul&m'ﬁ%ﬁ%r&ﬁet M Example
66 to 12.0 Angstrons or exhjbit a

non- dlscrete e bet ween abaqu
valley in bet ["a 13&{1@@ MM 1@5])0”@teﬁﬂd(r@}d@iba%%ﬁbscﬁlﬁ@ﬁ% vBigtonyvithput
measur ed int emsichant @goHrect ed for background at the | owest poi nt be| ng not
| ess than 50 % t oint at the sa acing on the |in
connecti ng 10‘#@%05{] rrathgLBSr:‘oE}}‘?ﬁ’* %? Osg#d“ng%)%gﬁ&ggﬁs ld\“\%’é RATEH P%%IM'iéGiT:SlI n
ot her enmbodi n®nthssizeti ltop), HVBC! 0PUMBIdIGhat BIM 2 QldRE (ReoR) fofBRMAAST Uri ng an
as- synthesiz rystalli ne m)llz ve t he met hod conpr.i sing
the steps of: l%?%fyp Al ﬁgﬁ tcg’ﬁ\@\sc%}sf& P%’EW gﬁﬁ@@“}ﬁl? Hranf pMM-12 as-
conposi tion, watheliAd (Example 1).
20 [0026]  Figure 5 shows the *’Al MAS (Bloch decay) NMR spectra of EMM-10-P (top),

EMM-12 as-synthesized (middle) and EMM-12 calcined (bottom) for Example 1.

[0027] Figure 6 shows '"H MAS NMR spectrum of EMM-12 calcined (Example 1).

[0028] Figure 7 shows the XRD pattern of the EMM-12 calcined product from Example

2 (bottom) and the original EMM-10-P material (top) of Example 2.
25 DETAILED DESCRIPTION
Introduction
[0029] All patents, patent applications, test procedures (such as ASTM methods, UL
methods, and the like), priority documents, articles, publications, manuals, and other
documents cited herein are fully incorporated by reference to the extent such disclosure is not
30 inconsistent with the present invention and for all jurisdictions in which such incorporation is

permitted.
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conposition, and optionally spacing agent; 15(b)treating the m xture at
treatnment conditions to forma product conprising as- synthesized EMV 12;
and (c)recovering the as-synthesized crystalline EMM 12 nol ecul ar si eve.
[0016] I n ot her enbodi nents, the as-synthesized crystalline nolecul ar sieve
EMM 12 is further cal cined under calcination conditions to form cal cined
EMM 12, wherein the 20 calcination conditions conprise a tenperature in the
range of 300 to 700C for a tine in the range of 1 mn to 500 hours.

[0017] 1 n somelM@3Pect Shen henEiontlapcmphiscod avmgicelepfulimiterrce dorphirgegangen its
as- synt hesi 2gglay Maneul: & G31ERARHT ! Dyeeiaal ik L AGLLRBALLEL

i ncl udi ng peaks at” 3.57+0. 07 Angstrons. 25[0018] I

aspects, the & ﬂ@cwr@bwedms d@v@)eﬂufrlthh@rmce ; fitowid | bej lrndi:wtgochﬁlat V«mous

synt heSI zed f%ép rﬁ&gf édﬂorﬁ%ﬁ'b@ gpe{rg{t% alﬁcha%'breqyadqg fn{a'a@%/ Y3 B@ltlédeiﬁq ¢ art

i ncludi ng peak at 6.9+0. Angstrons I'n ot her aspects, e

EMV 12 nol eculvihous ﬁw@nﬁé@ﬂathemmb@ﬂtspm of HWIW oftge. tAféorﬁtslwr it n@loauﬂt@ﬁsml p:
30X203: (n) Yozthat\"{ﬁ@&%bgofxthé Blafs arpbeﬁaéoeﬁ@retg lb@ MRt &Q@éiaﬁl‘ﬁﬁm 3hd d&BTHoANG: Of

al um num boron, 1ron and gallium IS a tetraval ent el enent conprises at

| east one of ®rthiheesin Avidrates rhaamemwmm qopstiugd 4% epeogppssingaothe fedurey Af t he

as- synt hesi zegh&nofm Joh8t,EMYEHLR D netﬁé"fn@{enﬂh?c\(&mtaaﬁclﬂdlﬁ@ ﬁlmcl%res Ahi@Wwould
anhydrous basis and in ternms of noles of oxid per nol es of Y02, as

fol lows: (0.0RBEENROCUIzkyRIRROSNYOZ bklll%@rt%ﬁi At tmwhschalw dickeartc pofain kal i ne

earth netah, poshR iss @&dq}i gﬁ@'bﬁecmht%ny thel Qe “REGEEI K 6heDeIMQM! iHBAL senl | S
from about 10 to about preferably fromabout” 10 to about 50. In

some preferreﬁ”@ﬁﬁ%ﬂ“ﬁéﬁFMbX“ﬁ?“&ﬁﬁﬁ?%ﬁ%@gﬁﬁs\QWE silicon. [0020]In some

embodi ment's, fobs2] EMVAL& & Rdr&ih nﬁ@immcﬁﬁ%m%@ FRWR ﬁa%dl@mpé d}foqbﬂ@ u@éé%@'hpt ion

capacity of at Ieast 150 unol es/ |y at | east 250 unvol es/g.
Chemical and Engineering News 63(5) 27 (1985).

X-Ray Powder Diffraction Pattern

15 [0033] The interplanar spacings, d’s, were calculated in Angstrom units (A), and the
relative intensities of the lines, I/I,, where the intensity of the strongest line above
background, T,, is counted as 100, were derived with the use of a profile fitting routine (or
second derivative algorithm). The intensities are uncorrected for Lorentz and polarization
effects. The relative intensities are given in terms of the symbols VS=very strong (greater

20 than 60 to 100), S=strong (greater than 40 to 60), M=medium (greater than 20 to 40) and
W=weak (0 to 20). It should be understood that diffraction data listed as single lines may
consist of multiple overlapping lines which under certain conditions, such as differences in
crystallographic changes, may appear as rcsolved or partially resolved lincs. Typically,
crystallographic changes can include minor changes in unit cell parameters and/or a change

25  incrystal symmetry, without a change in the structure. These minor effects, including changes
in relative intensities, can also occur as a result of differences in cation content, framework
composition, naturc and degree of pore filling, and thermal and/or hydrothermal history.
Other changes in diffraction patterns can be indicative of important differences between
materials, which is the case for comparing MCM-22 with similar materials, e.g., MCM-49,

30 MCM-56, and PSH-3.

[0034] The interplanar spacings, d’s, were considered broad if they exhibited peak width
of about 1.5° or more at half height determined as 50 % intensity value from the maximum to

the baseline.
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[ 0021] These and other facets of the present invention shall becone apparent
fromthe 10foll ow ng detail ed description, Figures, and appended cl ai ns.

BRI EF DESCRI PTION OF THE FI GURES [0022]Figure | shows the XRD pattern
between 5 to 11 degree 2-0 of Exanple 1. [0023]Figure 2 shows the XRD
pattern of the EMM 12 cal ci ned product from Exanpl e 1 (bottom, the
original EMW10-P material (mddle) and its cal ci ned version w thout
15t r eat nent (top% [0024]F ure 3 shows the 29Si MAS (Bl och decay) NWR
spectra of EMMUl asThaipim Dziesdnz(lms@pblc pENMsIecdhofam Gdlp‘ér)cdaﬂéiREl\Whlmuth

cal ci ned (bot t:lgmy cic@i'fleoEﬁ@HB{a%ngum LRQAS] i igr &/041[1%6@%%6 a erg? ?( d%hise
EMM 10-P (Exanpl € 1) and EMV 12 as- synt heS| zed (Exanple
[ 0026] Fi gure Bvehows the 27A1 I\/AS (Bl och decay) NIVR spectra of EMMW 10-P

(top), EIVIM ms SYR S Hemti &Pet@qlc% éan&i@%ﬂ,@d CRbGH F r}ﬁséRbbaQ%&meM

Example 1. [0027] Figure 6 shows |1 - spectrumo cl ned
(Exanpl e 1F. To@gP8PREKyUrEng ‘SH@W@toﬁlﬁePWﬁB prabttep glmt hecEMel Poiakl eithved

product from h ~(top) of
Banpl e 2. 25 Cata et B e mr B e SR @M&“‘Q REEHESY ¢ oot ent

appl i cati ons, [4&8t pFecleturéirqienksassaSTmivast Iﬁ%‘é) in Dré% h@é@ere@nﬁefmhe

like), priori&gpdResBMtis aléiﬁott'n&l @feretPUPldsGRtdOns, manual s, and ot her
docunents cited herein are lﬁ/ i ncorporated by reference to the extent
%

such di scl osul/@3§ls n%lgmséugﬁ@é}% qesiopstiios kot 1D prisssiebrtveamseiatlil dperamdtd pbr
all jurisdpctinepsodult WEGRpRUCTHE MERERQS RlchQR) dofreRES W 1h8Ground at the lowest

point between d-spacing maxima in the range of 10.14 to 12.0 Angstroms and in the range
from 8.66 to 10.13 Angstroms, rcpresented as B, is the distance between the lowest point
(point a) and the point (point b) on the line of the background correction line at the same
XRD d-spacing of the lowest point (point a). The distance between the point b and the point
15 (point ¢) on the line connecting d-spacing maxima in the range of 10.14 to 12.0 Angstroms
and in the range from 8.66 to 10.13 Angstroms at the same XRD d-spacing of the lowest
point is represented as A.
Composition Matter of EMM-12

[0039] In some embodiments, the composition matter of EMM-12 has, in as-synthesized

20 form and in calcined form, an X-ray diffraction pattern including peaks having a d-spacing
maximum in the range of 14.17 to 12.57 Angstroms (~6.15-7.05 deg 2-0 Cu Ka), such as, at
13.5+0.25, a d-spacing maximum in the range of 12.1 to 12.56 Angstroms (~7.3-7.05 deg 2-
9), such as, 12.3340.23, and non-discrete scattering between about 8.66 to 12.0 Angstroms or
exhibit a valley in between the peaks having a d-spacing maximum in the range of 10.14 to

25 12.0 Angstroms (8.7-7.35 deg 2-0), such as, at 11.05+0.3, and a d-spacing maximum in the
range from 8.66 to 10.13 Angstroms (10.2-8.7 deg 2-8), such as, at 9.31+0.3 Angstroms, with
measurcd intensity corrected for background at the lowest point being not less than 50 % of
the point at the same XRD d-spacing on the line connecting d-spacing maximum in the range
of 10.14 to 12.0 Angstroms (8.7-7.35 deg 2-8) and d-spacing maximum in the range from

30  8.66to 10.13 Angstroms (10.2-8.7 deg 2-0).

[0040] In some embodiments, the composition matter of EMM-12 has, in as-synthesized
form and in calcined form, an X-ray diffraction pattern including peaks at d-spacing maxima

at 13.5+0.25, 12.33+0.23, and non-discrete scattering between about 8.85 to 11.05 Angstroms

- 11 -



[ 00301When nunerical lower limts and nunerical upper limts are listed
herein, ranges fromany lower |imt to any upper limt are contenpl ated.
Wiile the illustrative enbodi nents of the disclosure have been descri bed
with particularity, it will be understood that various other nodifications
wi ||l be apparent to and can be readily nmade by those skilled in the art 5
w t hout departing fromthe spirit and scope of the disclosure. Accordingly,
it is not intended that the scope of the clains appended hereto be limted
to the exanpl escenlt desdeyi ptheoresnghe péabs toh 1 her€idnandu? 3 kAt3hangstrhas buthwith
claims be con vel ty
ahi ch resi de T R Br ot o me  aE Ek y  Ab  SE
be treated as!hequinyal Gasang KBPebfpabype ohdwelinsidohtegng matime aaarpurtdol VI8 8 t he
di scl osure pea&ﬁ;ﬁ§£1%g$88%&%As used in this specification, the term
"framework ty E?H Is used I n the sense described in the "Atlas of Zeolite
Framewor k Typ&¥4t] 20bmfurthgoapodiancalseidie sempdsiion tipstiehofrBeM-hY) figdhies, fross-t he
Peri odi ¢ Tabl n e ' 5),
27 (1985) . X Ay Dongior™ F FF sl oo Kby MG TISIER! LEGuR AR Ok
spaci ngs, d' sbmﬁmgéwéﬁwcﬁﬁéﬁéd3Whﬂﬂﬂg§tkéﬁﬁﬁmgﬁ@ﬂ§AmBmhﬁdhﬁhéwpéhav%v@e
intensities Ofor Jﬂ%tll)ﬁ R&or o M- 1%&% BJleln' d@tsﬁﬂl%ﬂtzé{d %frm dﬁ(ﬁ in> d[C%g?& dlll ne
above backgroun , Is counted as 100, were derive e use a
profile fittiNgayilfdchen qagemdesising nee 3t dapioins mixgaen eHny=0. Tﬁh%lgﬁtrﬂr@ﬂkl et es
are uncor nect gethfAmpb@RRAL Zth@-&ﬁinpgghér{ iz LPPVEL £ BfeBer nhOGN l?abeéﬁmcy@ed form
intensities are given in terns of the symbols VS=very strong (greater 20
than 60 to 100y, ingalsinedfgm gy Saredifffaston patcmoingpding Reared dwpdc{ngreadmemahan
20 to 40) andz¥Y¥weak Al t%QSZO) It should be understood that diffraction
data |isted as single lines may consist of multiple overlapping |ines which

under cert ai nl08&di t e cabrdimenss. ierpapeyitannitist ef MMl 3 bagr aphisentessigpdjes,

may appear asfoffsd MadicRkd Rt iuﬁkjr Jlﬁﬁ@ﬂldﬁ%ﬁéﬂl RESudinkRh&3k H¥pacing maxima
crystallogfh phi ¢ changes can inclu m nor s in unit ? par anet ers
a

e
and/ or a rel?“o“’¢|‘?f¢‘8:‘l‘%§?fa'l3 BPetryS): - %?if@t?tg(l\é Vcﬁ%aﬂﬁ‘ﬁélopﬁ'sﬁlﬁ‘@ setteries ur e.

These mi nor eﬁefne&h%boutWMGHn@sqah@&gﬁ@s qwns;" 8! @livviea VdMe@MS blhvESy thE Bkl O
occur as a result of ces In cation content, f r amewor k conposl ti on,

nature and delr&&0-4¥ (\Bogr) é“q‘ ? F’Honlé (WabA RGP ARPUL A1 MRS SRS CABFCIH f8% or y .

Qt her changespakityrélintifak a&tibR&t Paiht BiMSnd akks lﬂ@nlsrodx)%atmev[%u@fat HIRGHE ARD d-
di fferences between naterlals which is the ca conparing MCM 22 with

simlar materPaieondhgline qopsgeling maggmpptorasgd 15%%@@‘?9 31634 EREms.

i nterplangr spacings, d's, were considefygglebroad if they exhi bited peak
w dt h of abouL~4f5Q—9L—nDLe—athaLL_hauyﬁ_4kﬁ£wﬂ¢ned as 50 % intensity

value fromt 02 . pd a8l | ne [0035] Tedative fntgnsigBle x 100

di sti ngui shable npnk"ﬁﬁkﬁhédﬂl%élp.n is défined as XRDMI¥Sk with clearlly
defined peak mexi mum 18P chd Pd2.4t | east t times of tM&Vaverage backgriound
noi se | evel .| [0036] Thed20er th>1AdA- di scret el peaks (al so WuSir esol ved” peaks)
in XRD as usled her ei n 184&and “8&8ks havingla monotonic pVe$ile in-between
them (successive points &+0é? consistently increasi ¥yM.Oroadt ayi ng even) or
decr easi ng (Jor_staying 896nP.08 t hin noi se). [0037] Th&-V&rhwaddi screte" peaks

(al so "resollved" peaks)35h+RRO as used hefein neans W-M
3.43+0.06 M-VS

[0043] In other embodiments, the composition matter of EMM-12 further has, in as-
synthesized form and in calcined form, an X-ray diffraction pattern including peaks at d-
spacing maxima at 3.57 £ 0.06 (W-M) and 3.43 + 0.06 (M-VS) Angstroms. In yet further
25  embodiments, the composition matter of EMM-12 further has, in as-synthesized form and in
calcincd form, an X-ray diffraction pattern including peak at d-spacing maximum at 6.9+0.15

Angstroms (W-M, broad). In yet further embodiments, the composition matter of EMM-12
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XRD peak(s) which are not non-discrete (unresolved). [0038]Figure 1
graphically denonstrates the XRD pattern between 5 to 11 degree 2-0 of 10

t he product of Exanple 1. The neasured intensity corrected for background
at the | owest point between d-spacing naxima in the range of 10.14 to 12.0
Angstrons and in the range from8.66 to 10.13 Angstrons, represented as B,
is the distance between the | owest point (point a) and the point (point b)
on the line of the background correction Iine at the same XRD d-spaci ng of
the | owest poif#thef Bas e aapyntihiecdifemanaek ihetlpieeh fariie apoXnity Hiffiasdon ettqoi nt
15 (point c) eRnkihg p&krh%dcz m@%&%&@%@@@&%&% (wivshgo.ignge of 10.14
to 12.0 Angstroms and in the range from 8. 13 AngStrons at the sane
XRD d- spaci ng ¥4k hen sywesrretgspchembastipengy é@e%tr@’ddlgsacwﬂ Etepos e erystbine er

of EMV12 [ O0Q3RLhiR ﬁa@eﬂﬁwppﬂm&t B Hhe £OIReShS hAY oflBhh S !?GfltleEWc&%nhas
in as- synthe5|zed 20 formand in calcined form an X-ray ffraction
pattern i nél u&W@ peaks havi ng a d-spacing maximumin the range of 14.17 to

12. 57 Angstr Om“]‘ ﬁﬁsoﬁre%bqgﬁiegtb Oth@( Jéy)mffr%ﬁ%h ,Kn ern of th%%r}ﬁ‘[‘égmgﬁmol&ul 1

d- spaci ng maxinmum.in the range of . stroms (-

29), such as, Si¢% §§%1%3f th‘éﬁtidﬁt}'h@@ﬁb@ﬁ@ﬂ‘@e%‘t@rmaémgﬁ@‘ﬁé‘ﬂ%éﬁﬁafb@ﬁsﬁm@% 66 to
12. 0 Angstrommods] exhi Rinte Bm¥lih&Ys, i h@ﬁ%ﬁ@%xﬁﬂﬂﬁs Qﬁael@dd?ém&rgql dgn @olﬁmﬁ@' ng
maxi numin the range of 10.14 to 25 12, 0 Angstrons é eg ,
such as, at 11ungssef %@dtfaﬁ@lﬂnal59u§}9&é/gn@ci?ﬁr@kimy¢ﬁtq1 thap 3 On@n@égfm@m)@ﬁ@@l}to
10. 13 Angsgrops,i10ue» c A IO

nmeasured int e%‘sé?ttly gorrggcﬁn% fér % %}JC @“’f%?b &m%eﬁ?hage@? glgoﬁ%%’ gg‘lﬂ nnéo%ot
| ess than 50 péeBfabtyngcpwitinn 30 mﬂwes@acmnﬁ&% for- gp@cibmg 200 ptoes/gi fREEMM- 10
connecting d-s Ln X i in.the range of 10.14 to 12.0 Angstrons
(8.7-7.35 dega@-algg) *‘%ﬂ%gféf%ﬁgw “maxi numin the range from 308.66 to 10.13
Angstroms ( 10CEenBcal Cd@fostiod)of ad-Gathedidad Mﬁ”@ﬁ@ﬂﬂﬂlﬁﬁarﬂl\&M-ﬁ2he conposi tion

matter of E ha in as-s) ormandln cal.ci.n form an X-ray
diffracti on%@%&r n TE a%r}”e%&ﬁ“te@@ gf mg e%‘ﬁ%fcgieﬁ@mﬁﬁgé?lr?é%}ﬁst Ei%"%r-%“a? ave

12. 33+0. 283 andnpositich, ﬁﬁtbﬁise)fﬁﬁ)&trhtﬁfsloﬁgmb@t ween about 8.85 to 11.05
Angstrons or exhi t ween the eaks t 05+0. 3 and

9. 31+0. 3 Angstrons \RIB; 26\7v|mta)[h Wé% rlggo ’;aﬁ?l@/n%ril? 63618?8@@&8 or background at
t he | owest point Mms(gx lndterh@s@ft)b@ﬂqo.mm% of the poi nt at the same XRD

d- spacing on the eq nectin xi ma at around 11.05+0.18 and 9. 31+0. 13

Angst r ons. 5[0041 REFSefbodi ments, the conposition matter of EMW 12
further has, [008}s- MnctaﬂtémﬂzEMM (bI maedla nvical eimed dfotiy dialoskrd amy be

diffracti paitern a maxi. ma_at 357

S 13 20 o bRy RGPS B EE P S BT o8 ot B o
EMW 12 furt hdeabhtasmajontya:gﬂs:ymgalnesemlﬁde Rdtram mdb-mﬂeakammm f2orm an X-ray
diffraction RALLE neC %&yﬂ\qq peak at d-spaci ng nmaxi nrum at 6.9+0. 15
Angstrons. 1My UrtITet errbodl ments, the conposition matter of EMM 12
further has, [P#9%s- slymdmnlmddnahcsrmsanﬁlosufrewitmtnecheftl@nmfmmu%wrmg an as-
diffraction Lncludin ak at in i mum.at . 3.96 .0.08
Angst r ons. [%géfET Zedc C[Eédr%neem et ¢ Eﬂ%\ﬁgfglgn%%@ﬁogl TR PeFCRe EM 12
has, in a3 synt hew)zeq)rasmlfrg andlxtune @@hﬁ[bn@dmfam 00-P &Bmy kepditoh r-ag tabAR
pattern including peaks at spaci ng maxim 15 and rel ative intensities at
13.5+0.25 (MVS), 12. ﬁ@p%t(%%)ondl HPPHOIE M der et e scattering between
about 8.85 to 11. stro rrg S) or exhi bldt a va%le i n between the
peaks at 11.05+0. &YNSHE MY T AH Temereditighy & fosm ISRHUCLEPRINGE Stir ed
intensity corrected fQ&ntb@ﬁﬂé@EMﬂle&ﬁldt he | owest point being not |ess than
50 % of the point at the sanme XRD d-spacing on the |line connecting maxina
at around 11.050. &8 aneckco9erd b+ 48l tAngs trystabine R0FabisicZe.l nt er pl anar

d- Spaci n%O(A) Rel ative Intensity, /1, x 100 14.17> d >12.57

[0050] In some preferred embodiments, the as-synthesized EMM-12 is made by a process

C3S OQma
el 1U

Comprlsmg.
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MVS 12.56> d >12.1 MVS 12.0> d >10.14 WS 10.13> d >8.66 WS 6.9 + 0.15
WM broad 3.96 0.08 WVS, broad 3.57 0.06 WM 3.43 0.06 MVS 100431ln
ot her enbodi nents, the conposition matter of EMW 12 further has, in as-
synt hesi zed formand in calcined form an X-ray diffraction pattern

I ncl udi ng peaks at d- spacing maxinma at 3.57 0.06 (WM and 3.43 + 0.06
(MVS) Angstrons. In yet further 25 enbodi nents, the conposition matter of
EMM 12 further has, in as-synthesized formand in calcined form an X-ray
diffraction patter®i n@l‘qydiifrﬁga petke abmorigpEMivg | btk nognSea 160 Yelrdd from

Angstroms (WM broad) ‘10- uﬁ“nYt t R%%]ﬂ“@rfm%bcfﬁgut”%‘t lgdqe ]%CI ne% %%r%%sﬁ?%t er

of EMM 12 further has, in a ynt esized formand in ca | .
X-ray diffraction patt émnprilsmgl aldéapicpnp @i kit add, splégicragidprhydrenhinriatacig; @@1100 08

AngSt roms ( W VS br Oad)dCld {Vggﬁﬂ]sgﬁia q“%ginﬁds r &Iﬂ HEFQ'QOHGMQI &fs E(}udh

dlffractlon pattern of the crystalline nolecular sieve E urt has
peaks at dJspaci ng naxirreierandlebniham st dpéignadlly gtspadingrpgent comprising at least one Of

dimethyldiethoxy silane, diethyldiethoxy silane, and tetracthyl silane (TEOS),

preferable TEOS; and
) treating the mixture of step (1) to treatment conditions, wherein the treatment
conditions comprise a temperature in the range of 50-170°C for a time in the
10 range of 1-24 hrs, optionally with a stirring speed in the range of 0-1000 RPM.
[0051] The mixturc of step (a) compriscs EMM-10-P family composition, acidic
composition, and optionally a spacing agent, whercin the weight ratio of the solid content of
the EMM-10-P family composition over the acidic composition and the weight ratio of the
spacing agent over the solid content of the EMM-10-P family composition are listed in the
15 following table (Table 3). Useful and preferred ranges of the treatment temperature and

treatment time are also listed in Table 3.

Table 3
Uscful range | Preferred range Most preferred range

Solid content (wt) 0.001-1000 0.01-100 0.1-10

Acidic composition

Spacing agent (wt) A i

Solid content (wt) 0-2 0-1 0.01-0.5

Acid concentration (N) 0.001-10 0.001-5 0.01-2
Temperature (°C) 25-250 50-200 90-170
Time (hr) 0.01-240 1-48 1-24
[0052] The following solid content over acidic composition weight ratios are useful lower

20 hmits: 0.001, 0.01, 0.05, 0.1, 0.5, 1, 5, 10, 50, 100 and 500. The following solid content over
acidic composition weight ratios are useful upper limits: 0.01, 0.05, 0.1, 0.5, 1, 5, 10, 50, 100,
500 and 1000. The solid content over acidic composition weight ratio falls in a range
between any one of the above-mentioned lower limits and any one of the above-mentioned
upper limits, so long as the lower limit is less than or equal to the upper limit. The solid
25 content over acidic composition weight ratio may be present in an amount ranging from 0.01

to 100 in one embodiment, alternatively 0.1 to 10, alternatively 0.1 to 5.

- 14 -



5Table 2. [0045]1n sone enbodi nents, the X-ray diffraction pattern of the
crystalline nol ecular sieve EMMH 12 of this disclosure further includes a

d- spaci ng maxi nrum at 28+2 Angstrons. [0046] In sone enbodi nents, the EMV 12
exhi bits an extraordinary high collidine nunber of greater than 150

,unol cs/ g, preferably greater than 200 ktnolcs/g, nore preferably 10
greater than 250 unol es/g, even nore preferably greater than 300 kunol es/g,
and nost preferably greater than 350 p.noles/g, conpared for up to about
200 kt ol es/ gl¥083] EMACLD!lawmidg 1apios &t mﬁé@vgr freeinp/mnDover hid epgedt wChpetd t i on

O 255t hes izd (=M L oansh ol o) 8 MG 1. (L RRATINR s ouDbeslst

EMW 12 nol ecul ar ‘si eve ‘materi al cl osure na
conposi ti on, Mﬁnt@ﬁﬁﬁdéﬁﬂmﬁmbwﬂamﬂé@Jbmﬂbiﬂﬁ%se0¥Uﬁﬁx9030§n1¢hé<méﬁg§h©f 10

toinfinity OEpahﬁg Egb?xt Bv%pgcﬁldqfom%ﬁ)[ b &, lépatlol\fgl?(agg rhifle bOG LANYS O hF Bre QBR0- 1
6a8T T e BN 15 ol echl S

and R1X203 in the range of 1- he cal ci ne | ecul ar sieve
mat eri al of tWP@loé‘}?dslﬂ“@s ﬂpdémﬁwerbévzos%ﬁépatp@dwmhtéél%illnlthgida@yswtqfetm zed

EMM 12 under %k@h@@ﬁdng@uﬁ@%aung@g%%gvgr%apafeon@ém Lv@%ﬁttrawﬁm Jgrltlg%ds% the

organic tenplate Rfromt as-s esized EMM 12 rocess o g
[ 0049] I n sonelosgbaurine gt otdijselidi¢ontnoyeiglt rpigd Bmdds fegs Bamet ¢l tofthe upper

manuf act ur i ngsARn@8s n§¥ﬂ§h&§i&%%n9&¥ B@&héﬂﬁmﬂ@h@%ﬂhﬂé0§&QMEHE&%&&%mQ&pe
nmet hod conpri si ng t%e steps of: 25(a)providing a m xture conp HSlgg}aet
itthg

EMM 10- P f ami 140 B8HP®EIctanbi drfanoses aiznecimp 84t £ inome capediona #ipmati

agent; (b)otreahd AedhGeyrbXtds s at treatment conditions to forma product
conprising as- %énthe5|zed EMM 12; and (c) recovering the acid treated
crystal line ndPetul athedplianins Sopeaases (°6) semeligiere rdgcrigaraaligits e

as-synt hesi zegh, EyM73.250,SogTeids, Db, 2207 PAESISOC PEW T li68] M, ank DooPTRY i FGnA
mxture COrrprtlegliaggturEWC%greiber%l?ivt;pgg* trSeIat/mélntzteraneretltDt% hl;naftrs]gSeO f6(5 C)70 80, 90, 100, 110,
120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, and 250. The treatment
15 temperature (°C) falls in a range between any one of the above-mentioned lower treatment
temperature limits and any one of the above-mentioned upper treatment temperature limits,
so long as the lower treatment temperature limit is less than or equal to the upper treatment
temperature limit. The treatment temperature may be present in an amount ranging from 25°C
to 250°C in one embodiment, alternatively 70°C to 200°C, and alternatively 90°C to 170°C.
20 [0055] The following times (hr) are useful lower time limits for treatment: 0.01, 1, 5, 10,
20, 30, 50, 100, and 150. The following time (hr) are useful upper time limits for treatment: 1,
5, 10, 20, 40, 50, 70, 100, 150, 200, and 240. The time (hr) for treatment falls in a range
between any onc of the above-mentioned lower time limits for treatment and any one of the
above-mentioned upper time limits for treatment, so long as the lower time limit for treatment
25 s less than or equal to the upper time limit for treatment. The time for treatment may be
present in an amount ranging from 1 to 100 in one embodiment, alternatively 1 to 48, and
alternatively 1 to 24.

(1) EMM-10-P family composition

[0056] EMM-10-P family composition as used herein comprises at least one of EMM-10-
30 P composition disclosed in U.S. Patent Application No.11/823,129 (its entirety of which is
enclosed herein by reference) and as-synthesized MCM-22 family molecular sieve
composition disclosed in U.S. Patent Application No. 11/827,953 (its entirety of which is

enclosed herein by reference).



10-infinity, preferable fromabout 10 to 150, and aci dic conposition
conprising at |east one of nitric acid, sulfuric acid, hydrochloric acid;
oxalic acid, wherein said acid has a concentration of |ess than or equal to
10 N, 5 preferably less than IN, optionally a spacing agent conprising at

| east one of dinethyldiethoxy silane, diethyldiethoxy silane, and
tetraethyl silane (TECS), preferable TECS; and (2) treating the mxture
of step (1) to treatnment conditions, wherein the treatment conditions
conprise a teHﬂ@?btu?@SEMViHéPﬁ@n@éﬁ@ﬁN$®¢I¢@€D$@Mmam®kﬂéawnWth@ﬂ@@ﬂdﬁge of

1-24 hrs, opt | [ .t r f 0 )
100511 The ni Eﬂ}? elbbgf yl\é‘s‘{”l[ekpziln %;” % S#S‘?CF%Q“?% o ﬁ&y mﬁi&c%a%ﬁ%lsﬁ%@ﬁy d

aci di ¢ conpospRraciea magine bpd.i 85#9825@(1 a2 §%ﬁe{bﬁ3n@1gatg@m whovkiarted peak hrgenaigy gﬁﬁle
ratio of the §deo§1 QIQJ}E?LM a0, 1%%2?%@%&%1? s alafgbjt ¥s Q%QQ@OO} lnot'ﬂe é’a@ m’t%|

acidic COFYpOSItIOI‘l and the WEIg ratio of the spaci ng agen
cont ent of 7t haf BeM-yecipe frprmym @pipdstt 3oAngsems. kit eddition, thI@eXI%S‘/f d1ffr-€5\7wmg

table (Table §?)mmu$eettlyhamqomrﬁ&@&ﬁa@%c@m\%r faauamws 68@5 ﬁgg{ﬁuﬁbﬁmeg@aw e

and treatnent time are also listed in )
Preferred rant&h Nugtcingragdns aid! |04k 8 d“d 9 %?510 1é /’cftgﬁff@m wheiein the %Kifﬁ@@@y

0.01-100 0. 1- d0nAgisplictheGRRRRARA bl AME+0.18 Angstroms is at least as great as the peak intensity

of the d-spacing maximum at 9.25+0.13 Angstroms. Additionally, the peaks with d-spacing

10 maxima at 11.06+0.18 and 9.25+0.13 Angstroms may be non-discrete peaks.
|0058] Further the EMM-10-P relates to a crystalline MCM-22 family molecular sicve
that has a total surface arca of grecater than 450 m”/g as measured by the N, BET method, and
preferably has a ratio of the external surface area over the total surface arca of less than 0.15
after conversion into H-form by exchange with ammonium nitrate and calcination, wherein

15  the external surface area is determined from a t-plot of the N, BET.
[0059] Additionally, the EMM-10-P relates to a MCM-22 family crystalline molecular
sieve that has a morphology of tabular habit, wherein at least 50 wt% of the crystalline
molecular sieve bave a crystal diameter greater than 1 um as measured by the SEM,
prcferably greater than 2 um as measured by the SEM, preferably at least 50 wt% of the

20 crystalline molccular sicve have a crystal thickness of about 0.025 um as mcasured by the
SEM.
10060] U.S. Patent Application No. 11/827,953, its entirety of which is enclosed herein by
reference, discloscs a novel crystalline MCM-22 family molecular sicve having, in its as-
synthesized form, an X-ray diffraction pattern including a peak at d-spacing maximum of

25 12.33%0.23 Angstroms, a distinguishable peak at a d-spacing maximum between 12.57 to
about 14.17 Angstroms and a non-discrete peak at a d-spacing maximum between 8.8 to 11
Angstroms, wherein the peak intensity of the d-spacing maximum between 12.57 to about
14.17 Angstroms is less than 90% of the peak intensity of the d-spacing maximum at
12.33+0.23 Angstroms.

30 [0061] The EMM-10-P as disclosed in U.S. Patent Application No. 11/827,953, may be

made by crystallizing a mixture having a composition in molar ratio listed in Table 4.
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Spaci ng agent (w) 0-2 0-1 0.01-0.5 Solid content (wt) Acid
concentration (N) 0.001-10 0.001-5 0.01-2 Tenperature (C 25-250 50-200
90-170 Tinme (hr) 0.01-240 1-48 1-24 100521The followi ng solid content over
acidic conmposition weight ratios are useful lower 20 limts: 0.001, O0.01,
0.05, 0.1, 0.5, 1, 5, 10, 50, 100 and 500. The follow ng solid content over
acidic conposition weight ratios are useful upper limts: 0.01, 0.05, 0.1,
0.5, I, 5 10, 50, 100, 500 and 1000. The solid content over acidic

conposi tion weight ratio falls in a rang%mbétmeen any one of the

?Pﬁyss?egglfggg Lgmﬁ%“”WWhL? ?Pg ?nysopegofltne aooge Héﬂll?“#geiggii
limit. The solid YO/ X;0; 10 to infinity 15-55
H,0/ YO, 1 to 10000 5-35
OH/ YOy* 0.001-0.39 0.1-0.35
OH7/ YO, ** 0.001-0.59 0.1-0.5
M/YO, 0.001-2 0.1-1
R/YO, 0.001-2 0.01-0.5
Seed*#* 0-25 wt% 1-5 wt%
R Mes-diquat-5 salt(s) Mes-diquat-5 salt(s)
[0062] After crystallization, the EMM-10-P product has a composition in molar ratio
listed in Table 5.
5 Table 5
Reactants Useful Preferred
YO X,0; 10 to infinity
M/ X;03 0.005-0.1
R/ X,0; 1-4
R Mes-diquat-5 salt(s) Mes-diquat-5 salt(s)
[0063] U.S. Patent Application No. 11/827,953, its entircty of which is enclosed

herein by reference, discloses a novel crystalline MCM-22 family molecular sieve. The as-
synthesized composition disclosed in U.S. Patent Application No. 11/827,953 is a novel
10 crystalline MCM-22 family molecular sieve having, in its as-synthesized form, an X-ray
diffraction pattern including a peak at d-spacing maximum of 12.33+0.23 Angstroms, a
distinguishable peak at a d-spacing maximum between 12.57 to about 14.17 Angstroms and a
non-discrete peak at a d-spacing maximum between 8.8 to 11 Angstroms, wherein the peak
intensity of the d-spacing maximum between 12.57 to about 14.17 Angstroms is less than
15 90% of the peak intensity of the d-spacing maximum at 12.33+0.23 Angstroms. The as-
synthesized composition of U.S. Patent Application No. 11/827,953 may further comprises
XRD peaks at d-spacing maxima at 3.57+0.06 and 3.43+0.06 Angstroms and/or a d-spacing
maximum at 28+1 Angstroms.
[0064]
20  of U.S. Patent Application No.

Furthermore, the X-ray diffraction pattern of the as-synthesized composition

11/827,953 includes values and relative intensities

substantially as shown in Table 6:
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25content over acidic conposition weight ratio may be present in an anount
ranging fromO0.01 to 100 in one enbodinent, alternatively 0.1 to 10,
alternatively 0.1 to 5. [0053]The following ratios arc useful |ower
spaci ng agent over solid content weight ratio limts: 0, 0.001, 0.01, O0.O05,
0.1, 0.5, 1, and 1.5. The following ratios are useful upper spacing agent
over solid content weight ratio limts: 0.001, 0.01, 0.05, 0.1, 0.5, 1,
1.5, and 2. The spaci ng agent over solid content weight ratio falls in a
range between any one of the above- 5 rnEetned | ower spacing agent over

sol i d cont entwer ght, EALLA d-¢gIEHS (ANdany jore of pLe ahoyes TR igred upper
spaci ng agent over Solj,J;COpLepis e gn[ ratto Him US, SHL{yPNg as he—toyer
spacl ng agent over SOt LZ%S)L_'L[OEZ%L We'T glll ratio IIIIIL ™S MU\;g Lllfill ot cqual
to t_he upper bpd(,l g ageqt | PuE sotid—content—wei-ght Ia!’W— H-t—TFhe _
spaci ng over sotid—cont ent W llgllL rat o &y be—pr cser‘{,‘,_Man%nd affotit—-angl ng
from0O to 2 inmone—enbod S:;Téej%Cgodtcrr‘.ati\/ Hy—0—to 1OJW_"".E %q.iternat:ve! y
0.1 to 0.5. 1006541the f"'i"goh' g tenperaturies—{(S—are USW’J'VEO Fower—treatent
t enper at ure [+mts—25; £S5 .06\ +6,—80,—96—3106,—116—1 < 136—140,—150,
160, 170, and—266—"*he fo. Fowrhg—terperatures—(C—areusetul—upper

treatnent tenperature limts: 50, 60, 70, 80, 90, 100, 110, 120, 130, 140,
150, 160, 170[00&80, ”I&Q;oh&@&tenﬂ&@qn EMI, 102135m11§49mp@ﬁdm215&1 in Tevdighe afipnt

15 tenperaturg (Q) . falls i et ween any one of e above- rrentl oned
| oner treat rreﬁ‘tc(b%dn%oé‘f’eﬁf?}!rtge ?W? g'(Ba{b?fBﬁ%ﬁ%;“pSﬁ‘@X%?vqr W aé KRR LMK upper
treatment § errweilgattruntceoﬂthempmsmg &entleaghaslit hentévethe EVRALL mhmﬂﬁmw()@hblﬁ e
troat ment ¢ enperantreoils T GO AR RB R b PG e st s 0c
in one enbodi AEIM-]0- alfarmtyrtampmthqn 70C to 200C, and alternatively 90C to

170C. 20 [00@?] Tge!.follov_uf' g times (hr) are useful lower tinme limts for
treatnment: O. 30, 50, 100, and 150. The followi ng tine
(hr) are usef @066)ppeEThetaciti dompfbilisonf weful foe il sndselasurt cotbpr 1s]:§)an 200dic ddyte BkY a 70,
100, 150, d 240.. The ti v treatnent fall.s in ar

bet ween an@ ontla\%grf 1 &l Co?/oém%ﬂ é %Sre]ge&{ %Sﬁecfne G ORI f‘%l Bt el?ip %E?‘ﬁld and
any one of thlwdatgbhpee ncemandmﬁdrmmﬁérand bngmct haid, ts&chfasromhceaildrmaitacemc[cpﬁg as
the |ower ti treat.nen ual, to the upper
tl me | | m t fg’clﬁlytci;)lg‘g ath% Of m.ﬂ:gamf amgl dl%dz OlgatllllcedaC{ds Erﬁ%‘craﬁgg 816 élclgllgl é%lgfﬁtls I’illRICﬁﬁlla.
anount rangi nﬁlefbpbmtrompnsb@@t least omeeofevrxo.dhetizmdl, evahrtoeranabnevemhwhﬂstm}asmne and
alternativel y (1) EMW 10-P fam |y conposition [0056] EM# 10-P
famly corrpos ti o as used herein conprises at | east one of EMM10- 30 P
conposi ti bn d8& oséltheianid YoenPatoent thappidicatmporitiNoislii fIB823nd2& (6iso 10.
entirety of in.b ef er.en t hesi zed

VM 22 F a1y ol se SRR REE Sl W B L ERASL OB oS B B, £ 2.
Appl i cation Nes. 47/ 8274 95@16(f01ﬂ®www1¢ @tnyen@ﬁuomla@hwfsl mpezi losiedo. maroaisno by
reference). 0199527 T, t stalline

mol ecul ar si eveé, dés?%n}a;%]ggdf%ﬁlggéﬁk @er{n% I?n S?f ]itn'(t% srgn %'BX %nhang 2%

form an X-rdke diofd- matr,ttqn@chbpat timitnardrol wdé n@thdabcspamnmglemmmm $0 long

13. 18+0. 2k and (12,23 Bur 3 ARg er ei Kk tensity. of t

d- spaci ng maxi rrumoat n§ %3 %‘gﬁi{@%utdlr,\%rr{égl Ep Wgﬁ? de C rea (Y“O r}Dof

t he peak int @mmtyn an amount ranging from 0 001 to 5 in one embod1ment altematlvely 0. 01 to 4, and

alternatively 0.1 to 2.
[0068] The weight of acidic composition as uscd in the solid content over acidic
composition weight ratios is calculated based on the total weight of acidic solute and solvent.

25 (3) Optional spacing agent

[0069] Optionally, the acidic treatment step also comprises a spacing agent. The spacing

agent useful is any agent capable of providing a silicon moiety that can stabilize the precursor
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5 of the d-spacing nmaxi rumat 12.33+0.23 Angstrons. In addition, the X-ray
diffraction pattern of the EMW 10-P nol ecul ar sieve further includes two
XRD di sti ngui shabl e peaks with d-spacing maxi na at 11.06+0.18 and 9. 25+0. 13
Angstrons, wherein the peak intensity of the d-spacing nmaxi mum at

11. 06+0. 18 Angstrons is at |east as great as the peak intensity of the

d- spaci ng maxi num at 9. 25+0. 13 Angstrons. Additionally, the peaks with
d-spaci ng 10maxi ma at 11.06+0.18 and 9. 25+0. 13 Angstromnms nay be

non- di screte peawanded Gomgireting e dsengkAd2) prap ap BY. H0SS ik both agpypdesikdd and

MCM 22 fam |y cophestalay). sieve that has a total surface area of greater than
450 n2/ g as neasured by the N2 BET nethod, and preferably has a ratio of
the external $WPhceFatedesfermpeinds frapacsisr indleds drEr-cOMpPPEds of hagiragelas
after conver sicRmehtNtO tibali @ r@l@lyenﬁ,xm?’d?gﬁeanMQmaWuH@, NiubE ake @osilicon

cal cination, wherein 15the external surface area is determned froma
t-plot of Phe ROPEWEF. PEHSGIRAUINI FPEIPPYAL. t RESNEMAILD- Frop@peides PIEngbNON 22
fam |y crystakbhf@nd®! egthéush@de bhPbulas &1 MBrRRPhOgN.RT Labuhar habit,
wherein at |east 50 wt% of the crystalline nolecul ar sieve have a crystal

di anet er gr eaPBANSHISH! H/159%h cABPPRILS (i QOTBRY ISE e BBty i¢ladeatiliapness  silasene, han
2 pm as neasuggth fnd iNGuBEMisiRhES 81 alRbyysAdnet €ast 50 wt % of the

20crystal l i ne_nol ecul ar sieve have a crystal thickness of about 0.025 pm as
measur ed by t HE7HEM SHigtsommrgundsathain caiaBpl ysehtt i Regsent ipgprongsgpludet the
entirety aob wWhjlleWings encl osed herein by reference, discloses a novel
crystalline MCM 22 fam |y nol ecul ar sieve having, in its as- synthesized
form an X-ray diffraction pattern inclfudfing alpeak at d-spaci ng naxi mum of
75 12.33+0. 23 Angstrons, a distinguishablp peak at a d-spaci ng maxi mum
between 12.57 to about 14.17 Angstro i =di screte peak at a

d- spaci ng nmaxi num between 8.8 to 11 Angstfons, |wherein the peak intensity
of the d-spaci ng maxi num between 12. 57 It ®,abouit nl14. 17 Angstrons is |ess

than 90% of the peak intensity_ of. the d-spacing i mim at . 33+0. 23
Angst r ons. SOVgﬁgi]alg‘hé’ Etty- E’“Qé‘éie’dﬁ%‘g‘?’ﬁ'g é’ﬁ‘yE nar%?é,_ g]gé‘iygr‘?f ]Zﬁ'ﬁ&'?”é%t TBh No.
11/ 827, 953, niyirdeerbomelestryerty ystially toritig framni ttabo@ 10aiboy s@ns QAP PRFAEPN 1 N

tiolisted jn Table 4.  Tahle 4 Reactants Useful Preferred
mol ar ra are meglyf or ¢t ypgroups. R;is sgected from t%e same group as R, and n is an {nteger of at

least 2 and gencrally in the range of 2 to about 1000. The molecular weight of the silicone
15 compound employed is generally between about 80 to about 20,000 and preferably about 150
to about 10,000. Representative silicone compounds include dimethylsilicone, diethylsilicone,
phenylmethylsilicone, methyl hydrogensilicone, cthylhydrogensilicone,
phenylhydrogensilicone, fluoropropylsilicone, ethyltrifluoroprophysilicone, tetrachlorophenyl
methyl — methylethylsilicone, phenylethylsilicone, diphenylsilicone, methyltrisilicone,
20 tetrachlorophenylethyl silicone, methylvinylsilicone and ethylvinylsilicone. The silicone
compound need not be linear but may be cyclic as for example hexamethylcyclotrisiloxane,
octamethylcyclotetrasiloxane, hexaphenyl cyclotrisiloxane and octaphenylcyclotetrasiloxane.
Mixtures of these compounds may also be used as well as silicones with other functional

groups.

25 [0072) Useful = siloxanes and polysiloxanes include as non-limiting example
hexamethylcyclotrisiloxane, octamethylcyclotetrasiloxane, decamethyl cyclopentasiloxane,
hexamethyldisiloxane, octamethytrisiloxane, decamethyltetrasiloxane,
hexacthylcyclotrisiloxane, octacthylcyclo tetrasiloxane, hexaphenyleyclotrisiloxane  and

octaphenylcyclo-tetrasiloxanc.



Y02/ X203 10 to infinity 15-55 H20/ Y02 Ito 10000 5-35 O f/ Y Q@*
0.001-0.39 0.1-0.35 OV YO2** 0.001-0.59 0.1-0.5 MY02 0.001-2 0.1-1 R/YO2
0.001-2 0.01-0.5 Seed*** 0-25 Wt % 1-5 wt % R Meo-di quat-5 salt(s)

Me6-di quat-5 salt(s)

[0073] Useful silanes, disilancs, or alkoxysilancs include organic substituted silanes

having the general formula:

R,

R——Si—R;
Rz
wherein R is a reactive group such as hydrogen, alkoxy, halogen, carboxy, amino, acetamide,
trialkylsilyoxy, Ry, Rz and Rz can be the same as R or can be an organic radical which may
5  include alkyl of from ! to about 40 carbon atoms, alkyl or aryl carboxylic acid wherein the
organic portion of alkyl contains | to about 30 carbon atoms and the aryl group contains
about 6 to about 24 carbons which may be further substituted, alkylaryl and arylalkyl groups
containing about 7 to about 30 carbon atoms. Preferably, the alkyl group for an alkyl silane is
between about | and about 4 carbon atoms in chain length. Mixtures may also be used.
10 [0074] The silanes or disilanes include, as non-limiting examples, dimethylphenylsilane,
phenytrimethylsilane, triethylsilane and hexamethyldislane. Useful alkoxysilanes are those
with at least one silicon-hydrogen bond.

Catalysis and Adsorption

[0075] A summary of the molecular sieves and/or zeolites, in terms of production,

I5  modification and characterization of molecular sieves, is described in the book “Molecular
Sicves - Principles of Synthcsis and Identification”; (R. Szostak, Blackic Academic &
Professional, London, 1998, Second Edition). In addition to molecular sieves, amorphous
materials, chiefly silica, aluminum silicate and aluminum oxide, have been used as
adsorbents and catalyst supports. A number of long-known forming techniques, like spray

20 drying, pilling, pelletizing and extrusion, have been and are being used to produce
macrostructures in the form of, for example, spherical particles, extrudates, pellets and
Tablets of both micropores and other types of porous materials for use in catalysis, adsorption
and ion exchange. A summary of these techniques is described in “Catalyst Manufacture,” A.
B. Stiles and T. A. Koch, Marcel Dekker, New York, 1995.

25 [0076] To the extent desired, the original metal cations of the as-synthesized material can
be replaced in accordance with techniques well known in the art, at least in part, by ion
exchange with other cations. Preferred replacing cations include metal ions, hydrogen ions,
hydrogen precursor, e.g., ammonium, ions and mixturcs thercof. Particularly preferred cations

are those which tailor the catalytic activity for certain hydrocarbon conversion reactions.
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[ 0062] After crystallization, the EMW 10-P product has a conposition in
nolar ratio listed in Table 5. 5Table 5 Reactants Useful Preferred Y02/
X203 10 to infinity M X203 0.005-0.1 KR X203 1-4 R Me6-diquat-5 salt(s)
Me6-di quat-5 salt(s) [0063]U.S. Patent Application No. 11/827,953, its
entirety of which is enclosed herein by reference, discloses a novel
crystalline MCM 22 fam |y nol ecul ar sieve. The as- synthesized conposition
disclosed in U S. Patent Application No. 11/827,953 |s a novel 10

crystal line MERFSchugdahydiogent el mefplsved mefols a§Gaups 145 pepferaifn Bhaes 248

form an X—raﬁfgbﬁ&&ﬂgﬁhg Pt FeLndsncl udi ng a peak at d-spaci ng maxi num of
12. 330. 23 Angstrons di sti ngui shabl e peak at a d-spaci ng maxi nrum bet ween

12.57 to about?%Z, 17Tb€h§‘¥M é%r%ryaﬁaneamﬁlsﬁﬂw%? et this disglrsuig Whencerayasi migher
maxi num bet weeq a8.a8sokiRnd & ANIhR9Bin M@Fg@ﬂl@ cgﬂﬁoﬁg%mbe%&fqﬁr‘ogéé% Qfloutlch%e

d- spaci ng nmaxi mum between 12.57 to about 14.17 Angstrons Is |ess than
5 generally dehydrated, at least partially. This can be done by heating to a temperature in the
range of e.g., 200°C to 595°C in an atmosphere such as air or nitrogen, and at atmospheric,
sub-atmospheric or super-atmospheric pressures for e.g., between 30 minutes and 48 hours.
The degree of dehydration is measured by the percentage of weight loss relative to the total
weight loss of a molecular sieve sample at 595°C under flowing dry nitrogen (less than 0.001
10 kPa partial pressure of water vapor) for 48 hours. Dehydration can also be performed at room
temperature (~25°C) merely by placing the silicate in a vacuum, but a longer time is required
to obtain a sufficicnt amount of dehydration.
[0078] The EMM-12 crystalline molecular sieve of this disclosure especially in its metal,
hydrogen and ammonium forms can be beneficially converted to another form by thermal
15 treatment. This thermal treatment is generally performed by heating one of these forms at a
temperature of at least 370°C for at least I minute and generally not longer than 1000 hours.
While sub-atmospheric pressure can be employed for the thermal treatment, atmospheric
pressure is desired for reasons of convenience. The thermal treatment can be performed at a
temperature up to about 925°C. The thermal treated product is particularly useful in the
20 catalysis of certain hydrocarbon conversion reactions. The thermally treated product,
especially in its metal, hydrogen and ammonium forms, is particularly useful in the catalysis
of certain organic, e.g., hydrocarbon, conversion reactions. Non-limiting examples of such
rcactions include those described in U.S. Patent Nos. 4,954,325; 4,973,784; 4,992,611,
4,956,514; 4,962,250; 4,982,033; 4,962,257, 4,962,256, 4,992,606; 4,954,663; 4,992,615;
25 4,983,276, 4,982,040; 4,962,239; 4,968,402; 5,000,839; 5,001,296; 4,986,894; 5,001,295;
5,001,283; 5,012,033; 5,019,670; 5,019,665; 5,019,664; and 5,013,422, each incorporated
herein by reference as to the description of the catalytic reactions.
[0079] The EMM-12 crystalline molecular sieve of this disclosure can be shaped into a
wide variety of particle sizes. Generally speaking, the particles can be in the form of a
30 powder, a granule, or a molded product, such as an extrudate. In cases where the catalyst is

molded, such as by extrusion, the crystals can be extruded before drying or partially dried and

then extruded.
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15 90% of the peak intensity of the d-spacing maxi nrumat 12.330. 23
Angstrons. The as-synthesized conposition of U S. Patent Application No.

11/ 827,953 may further conprises XRD peaks at d-spacing maxi ma at 3.570. 06
and 3.430.06 Angstroms and/or a d-spaci ng nmaxi mum at 281 Angstrons.

[ 0064] Furthernore, the X-ray diffraction pattern of the as-synthesized
conposition 20of U S. Patent Application No. 11/827,953 includes val ues and

relative intensities substantialbé.as shown in Table 6: Table 6
I nterpl anar d{®§8ki ndhg EMMRE R feistpding muadeeglat yicvq pf] hisydigeoure gnay7be wped b 257

M VS 12. 33 Oa%rﬂ%t\/@cﬂ-% fr Ee%m%tu%weg‘st%n gon%ogrenWrMn a%%% (% cgﬁ rgntg $h t\ﬂ\é VS,
broad 3.57 0.06 W 065] The solid content g%

EMM 10- P f ani WO{:@W&*& l?}iaﬁﬂ’haéi@éé fferpnflﬁeoxnéwgﬁtaraﬁfamt@s with respect to the BNV 12

crystalline molecular sieve(s) of this disclosure. Therefore, at least one component can be

5 partially or substantially totally separated from a mixture of components having differential
sorption characteristics with respect to the EMM-12 crystalline molecular sieve(s) of this
disclosure by contacting the mixture with the EMM-12 crystalline molecular sieve(s) of this
disclosure to selectively sorb the one component.

[0081] The EMM-12 crystalline molecular sieve of this disclosure is useful as catalyst in

10 a wide range of processes, including separation processes and hydrocarbon conversion

processes. Specific examples of hydrocarbon conversion processes which are effectively

catalyzed by the EMM-12 crystalline molecular sicve(s) of this disclosure by itsclf or in
combination with one or more other catalytically active substances including other crystalline
catalysts, include the following:

15 M alkylation of aromatic hydrocarbons, e.g., benzene, with long chain olefins, e.g., Ciy
olefin, with reaction conditions including, individually or in any combination, a
temperature of from about 340°C to about 500°C, a pressure of from about 101 to about
20200 kPa-a (absolute), a weight hourly space velocity of from about 2 hr' to about
2000 hr' and an aromatic hydrocarbon/olefin mole ratio of from about 1/1 to about

20 20/1, to provide long chain alkyl aromatics which can be subsequently sulfonated to
provide synthetic detergents;

(ii) alkylation of aromatic hydrocarbons with gascous olefins to provide short chain alkyl
aromatic compounds, ¢.g., the alkylation of benzene with propylene to provide cumenc,
with reaction conditions including, individually or in any combination, a temperature of

25 from about 10°C to about 125°C, a pressure of from about 101 to about 3030 kPa-a, and
an aromatic hydrocarbon weight hourly space velocity (WHSV) of from 5 hr™' to about
50 hr'';

(ii1)  alkylation of reformate containing substantial quantities of benzene and toluene with
fuel gas containing Cs olefins to provide, inzer alia, mono- and di-alkylates with

30 reaction conditions including, individually or in any combination, a temperature of from
about 315°C to about 455°C, a pressure of from about 3000 to about 6000 kPa-a, a
WHSV-olefin of from about 0.4 hr'! to about 0.8 hr'l, a WHSV-reformate of from about

[ hr' to about 2 hr™" and a gas recycle of from about 1.5 to 2.5 vol/vol fuel gas feed;

.20



the solid content of the EMM 10-P fam |y conposition over the acidic
conposition and the 5 weight ratio of the spacing agent over the solid
content of the EMM10-P famly conposition is calculated by the total

wei ght of tetraval ent el enent oxide and trival ent el enent oxide in an

EMM 10-P fam |y conposition. (2)Acidic conpositions [0066] The acidic
conposition useful for this disclosure conprises an acidic solute and a 10
sol vent. The acidic solute conprises at |east one of inorganic acid, such
as, nitric acit) hytlkdeionoisonmticdydiverbams ugi benagicdtolund *olganie naditelensuch
as, oxalic acid angiRER} kiR Gleflns, 9@ N0YoI GRTRY 8% EONAted 51911}1 %nlluge @ﬁgé Qoé’l&d
organic acid. Preferably, the acidi¢c soluté is nitric acid vent
conprises at | eastViheagongardsons fetudiaadndividnlixesin angcembinetionmtemperature of

di et hyl sul f one ( q}/&p}lbou@ﬁ‘[()@@%ub;gh@6@‘@ Ald Q@F&Q%F@Jf{ﬁtoh%o&f%b@%d@% g “a;
conposition is in the range of 0.001 to | owm ng aci

concent r at Pon&Var exlkidern|of |Phsiols Vithplens @, @oivalers, gepholy t@BFOV@iC JongoehBin dlkyl2,
3, 4,5, 6 7, 8, aRhif. w1t-ﬂh1%acft1‘3h|&Mlﬂ&lsaﬁblqmﬁ%nﬁ&mdﬁﬁfy' 91n§n @1{}? c«'ﬂﬁﬁ Honugper
limts: 0.01, 0.05, O. 0 3 aci d
concentration fal I%mp%atéferoéﬁg‘@ ab@tt%(éﬁ tQ#fPuHe G Pqua%l“afkfdc\’ﬂél %Péh‘tﬁ@ﬁébml()@wer
limts and any onecafs € (RDAWEBSWBNESR DS YRPES abduM ¢ B85, SO long 20 as the
lower limt |s | ess than or. equal to the upper |imt. The acid

concent rat i onCfthy 85T @htlighh Pariifoion©IchBh g Gremasies 0YIB0 Teacdors cplitinme
enbodi nentip al t er nagliaig, yno@vwauy %r‘ﬂn a@n&nﬂlﬂaﬁérﬂ%&ﬁﬁg&ré[ru@ oF fidh Zoul 99B81JIhe

wei ght of acidic c%np03|t on as us he solid content over acidic
conposi tion wei ght®*PYt’PH§ “i“%ad?%‘EPSé‘Eﬂ %ftﬁé?&!1 q@a@é&o BrPoPHd SP kle-aei ght  of aci dic

sol ute and so{wigntconvtdich) &pLigd A finG @@%hﬂ@gn@gﬁs’ﬁllatE QA8 APk RNR)dkdtarbbiewith
acidic treatnent step al s&lélcorrprl ses ds)am ng agent. The spaci ng agent

useful is any agent*EYpHBIEBFYPERS éﬂdh‘ “é“%?’l‘flé@'ncoﬁ’&ir@fl% f‘I‘Félﬂpe je of from

stabilize the pr e(éUdSL&QVS"CH@alﬁ)}&meteﬂldfa%éﬁkl(rb oﬁf{orﬂ%ﬁuﬂg)()ttbﬁbdﬁt $4000&ba-4,002)
peak at 1 5+8m 5.in both nt hesi zed and cal ci ned forns

[ 0070] Exa f TEBRgeun O?f ng, 6|%§faf“ﬁ&|‘H&@C%Pﬁhﬁfée%n&fwad@ﬁ@k bailing
tetraval ent el enenpbintsabbvd abatieBd°Celogi@hitin d@ﬂdét@ﬁndpbﬁmlﬁyb@l Han GEPTRRURGSa
such as, organosi lkSJ con 5 contg E/LBM 2 %ﬁ‘g‘/ | um conpound, orgnot i tani um
conpounds, or ganoBSt SHET Bt Gt ¢ rﬁe(‘f% Blirépclozg in”combination

or ganophor phous cewpeukdups e métgaaaasthlk/stmm &ﬂlldi@t@ﬂ eﬁm@nug%ﬁct@xn 6 QfMBAA Se
a pol ysil oxane include.silicone a SI|O ane and slime 1nclud

di si | anes and al kSR§SH e F‘G@?ﬁjoﬁn CP‘E‘ ‘%ﬂﬁ%ﬂﬁfﬂ@% $raQ metzh abéat%}ésédh? n
the presert i nventrdaeﬂibnl doaditics 1ﬁdhﬁim%0fn61x td@u\mykg in a&o%&é@jnnd Bilnpb@tuk’é/&ﬁﬁﬁ?n
fluoride, hydroxy, al kar

qu The hdrocarbon
substituents genelf’ﬂéﬂult 5*%6&?&?%”1‘4%% ipfedg{'é%B{merTG‘ rﬁ?fiy OatbGHis | BORY kPa-a, a
preferably are nmetpdrbgearcietibydn @Tﬁkuﬂ&bom76 50 seJueav@dlifer oo bdiea SQNE hghLPUP

as R1, and n is anlnt er nerally in the range of 2 to
about 1000. The ndt%tli l’ty\k%l%ﬁ)[‘)fl(’; e}t]fBUté) égﬁe 15 conpound enpl oyed is
general | y bet(i@enaababihatBa hpdroabﬂmttg/c%aaﬂﬁgp@a@s pr @t @fe@é@beyotatb@N{CMEzQ fhrily
about 10,.000. Repre§ t at.i ve co ude di et hyl silicone,

| ou n
di et hyl siT’i cone, eﬁlﬂl’rrr%?‘ﬁy?fsthb Cﬁ%cgoﬁmg ‘P?S% OgﬁS‘fg‘%ég‘ﬂg?“eT 5 @lhets or a
et hyl hydrogensi | mlxtmene“ sqpdhe nyth iy dsroig eagitd 1Bx@N ewitl | e@tiopropyitisds| h@mafng,

oL o O R 85 SRS P SBRET B Ll o
a pressure of from about 10000 to about 11000 kPa-a, an LHSV of from about 0.4 to
about 0.6 and a hydrogen circulation of from about 528 to about 880 liter/liter;

30 (x) reaction of alcohols with olefins to provide mixed ethers, ¢.g., the reaction of methanol
with isobutene and/or isopentene to provide methyl-t-butyl ether (MTBE) and/or t-amyl
methyl ether (TAM) with conversion conditions including, individually or in any

combination, a temperature of from about 20°C to about 200°C, a pressure of from 200
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20 tetrachl orophenyl ethyl silicone, nethylvinylsilicone and
ethylvinylsilicone. The silicone conpound need not be |linear but may be
cyclic as for exanpl e hexamnet hyl cycl otri sil oxane,

oct anet hyl cycl ot etrasi | oxane, hexaphenyl cyclotrisiloxane and

oct aphenyl cycl otetrasi |l oxane. M xtures of these conpounds nmay al so be used
as well as silicones with other functional groups. 25[0072] Useful siloxanes

and pol ysil oxanes include as non-limting exanple ,
hexamet hyl cycl ot ri $idPe2AR00 Fet2andYISY egyenvicdn pashdup gamezcoliferefnfianhytout 0.1

cycl opent asi | oxanep,'heXaRRbMYhidi Sit lR%RBK! (OEATRIBY Flel $htl O3 about 0.1/1 10
decanet hyl t etrasi | oxane, hexaet hyl cycl otri sil oxane, octacthytcyclo
tetrasil oxane, hexﬁﬁﬁéﬁyleyclotrisionane and

oct aphenyl cyckgy t ebhasd iR¥apRtonali@D ¢3h Usef Mbmstd anes.redi Siith 38&Sion Ynditions
al koxysi | anes include organic substituted silanes having the general
formui a: RP R-Si - RECIE@ngiriayplli of dn any gospbinabien. g lsmperayierpdeonh yeup g &HC to
al koxy, hal ogen, cabRoX3s5°@MaNGres@GEL 3 B6m tabb@! kyh Sid Yo Roo RPaand,R3
can be the sane as R or can be an organic radical which may 5 include
al kyl of from 1 tdVaBseihuakercakphir!catime, rog 4bgnt Gimo adder hydiperax {A 4beutal®iagd
wher ei n the organicwpgvtdredmabho@lokWr' enmb@izns L to about 30 carbon atons
and the aryl E%ﬁup contai ns about 6 to about 24 carbons which may be

further subst Pt SCPAFIRY P5 R Phafarcayticplly-Rafive GPBRpyEd CoftisiPry geraborrerignie o
about 30 carbon ata@msi.e.E’ﬂﬁ@fr&é@mzhacﬁ&geis@quw|be&%wwitﬁ 9fopﬁl@nea$>&%l toSrdAREnE S
bet ween about 1 and abqut 4 carbon atons in chain | ength. Mxtures may al so
be used. 10 [0074]Hieials -drisdupirhand) prapoel iherddy, ox4istionpl the aicehiohty the
exanpl es, di nmet hylphepyldid @anexylhemyt ri met hyl sil ane, triethylsilane and
hexanet hyl di s] ane. Useful = al koxysilanes are. thgse with at |east one
siIicon-hydroG@H BN 2ckidar! P%a%ﬂﬂmﬁg%ﬁ?ﬁPPS apgsy 51 hetaiorelly fberepraive

nol ecul ar si eves aB@p&ientzeial pie@SationNoft @YdBLoOpreplr® kit N, salilBecMREbdve C@fel ON
and charafgerization of nmol|ecul ar. sjieves, is describe? in the book

"Mol ecul ar® Si eves CTBPMACCHIES Bf SYHTHRLIENGNG Pletf i Catiicgiporatedrentirely
Szost ak, Bl acki e Aeceterirefednd of essi onal, London, 1998, Second Edition). In

addition to | ecul ar si eves, anorpho terjials, chjefl ilica, alum num
STl tare and B DBt o Sa Blen® (L aue AL gou R RO om eemsry £ 10!
supports. A nunbems af UISoRgelknmm, 720801, Mgtotp@ el @tRs; hdrdik 8y S@E@dice, 2Rereliyyd N,

pilling, pelletizing and extrusion, ve hee nd are peing used to produce
macrost ruct ur es iﬁﬂ3HEX?%ﬁ%WEW?H$gﬁ‘ﬂiéwﬂ%é%?gﬁﬁé?v%ﬂf BH?%FdF@@?ﬂMCBLzz
extrudat e¥), pel | etfgnigndoldablr et Wihictbdsbedh GriOPOIcRS ganditoKNets tb YR 8f 2,6-

porous materials far e in catalysis, a tjon and. ion exchange. A
sunmary of these ?@é’hgoﬁlaﬂ“étg by gre e%%?% Blgdggg[r[ﬁ SE3PERUORRK I ety egf mageriafy
Stiles and T. A Kaghijsinkasleal; Dekker, New York, 1995. 25[0076] To the extent

desired, the original metal cations of the as-synthesized material can be
replaced in é%@or&%%%éd‘Ogﬁmtg%ﬁﬁwlﬁgf %@ﬁp KRR “iﬁmF%éaéHP,ﬁét%?@QSNOin
part, by ion exchasigetod, tincopdrged catiiehnshereRr efyerdfaehdeepiiatbnga CRtd afiSture

include ngtal iong, hydr i ons, rogen_ precursor . ni um. ions
and i xt (es. t hor SSPAERATY LBl APry BPER err B neg e ane i Br BRIt | or
t he catal ytic act siwvet whitlohasceri adtionhychaogdritnNg drvier sidon Mgaad toodbsorb tiihese
i ncl ude hydrogen, , e rth tal s an t - of Groups 1-17, preferably
Groups 2-12 of th%4§gﬁi§’P%“%ggF%DBFmﬁﬁ%3 42ﬁ§dpg¢$ﬁ@§$&ﬁ$ﬁéb§w%P1§wmﬂﬂ
crystal line nol eculngrissgeteenof this di sclosure when enpl oyed either as an
adsor bent or a. c | yst-in an_organi,c _co und .co sion process. shoul d
be 5 generaﬁ%§)dgh€§?§ % ?rggx?%gét %QWFthﬁg?tfﬁfs&%g%)%%tﬂgﬂg’ﬁ§“ﬁ8ating
to a tenp€rature ohainddefromnge cahlydc gonveB@AGft 0etb8HCtd gasalinatvirizs pheipdsesuch
as air or nitrogep,.ar pospher.i ¢ ub-at nospheri ¢ or o
super-atnnspheric&%Vgggﬂﬁég%%%?agggy?DB%%ﬁ%éﬁwgn ﬁ?ﬁ&?@%gﬁﬁafzéCﬁéﬁﬁéf The
degree of dehydr ath¢ onesest EGAdiRethnbly trhecger cient age of hyedgghdtioh osstal; eltat | ve
to the total weight |oss of a nolecular sieve sanple at 595C under fl ow ng
dry nitrogen (less than 0.001
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10 kPa partial pressure of water vapor) for 48 hours. Dehydration can also
be performed at roomtenperature (-25C) nerely by placing the silicate in a
vacuum but a longer tinme is required to obtain a sufficient anmount of
dehydration. [0078] The EMW 12 crystal line nol ecul ar sieve of this

di scl osure especially in its netal, hydrogen and amoni um fornms can be
beneficially converted to another formby thermal 15 treatnment. This
thermal treatnment is generally perfornmed by heating one of these forns at a
tenperature of at roeéglf’ﬂe?@eh%rﬂdthldqaléhsftmfnmqrmr@“%at@@m&ﬂap pifreraebausnger

than 1000 hours. Wdoh@tosbarab iSRG bicGsuR! FSSH Ho&aAB7 RELEIRLENAD[0r the
thermal treatnent,. atnospheric pressure is desired for reasons of

conveni ence. THe) t Het RRFEStes dat sRsprPduC) enpert Geinaet it pocehpereh beazenp to

about 925C. The t hﬁkﬁalontfbﬁ@}&ldoy%m%{% oﬂ the B §71§)én%éﬂe%ﬁlh% &%&@And'cﬁa@%@ of 20
catal ysis gf certain @%//gr ocar bon conversion reacti ons. q’ he ther nal
duct

treated pr ebp alkyBenzene hydjopgrowds wfo Pfrﬂ}?ﬁr“é@éﬁo%ﬁ gaﬁ?ﬁ??ﬁﬁﬂ’iﬁfiﬁ’mﬂﬁ%’ne is

particul arly usef Ub phbndll REd GakAk Yischgen@fand €f, LRIiAs RF BRRASICand Snhyl ey ALQGAR! bon,
conversion reactions. Non-limting exanples of such reactions include fhose

described in U S Baterft Njesc sdggubedosiors gpmplegain 4 lygpatpnal  Pepbskiel n by

reference as to theCEBIOb/P0450M, »qflcrrm b6 AlBlA bﬁcdn@é@fbhQﬂﬁxcncﬁlc&QZ%em_@to
EMM 12 crystallin m)lecuAsar S|%e§ this disclosure ca ed into a
@ 1 H]elrws

wide variety of pa H’l??f‘ psdeser foe{jorehapplicpiipn PtCrTeEPﬁzQPTp@ISé bers%e in

the formad a 30 tp@n@ler dncﬁcﬂloﬂwh&le Gfbe?rzéﬂé'a@l@@th!?l’c@@uﬁﬁhen&%tl n@&hﬁ@thyr
is nol.ded, such usi on, the

extrudate. In cas Wnerg htlf gata é%’
crystals can be e F’aaéa BefRsA dorgr H@‘“d?tcﬁ‘ﬁ??qa%?wlcﬂﬂnéﬁ: 00‘09?4%%551
extruded. [00801The aEMMcER wryStddhd nakyiddac utatiosi evierdf sddiisndigclgsur e

may be used as an ads such as for se tin | east one conponent
froma mxture of %dﬁ%&ﬂﬁ?{?gﬂe H retql"ieef{rﬁ&orbe%&vfe wiia g“%‘ﬁi%f’s’*én% Ui rgnzene and
differential sorptd,onehaeaigt @it sici €& \m trhrerres@efét. ho defab&VM Iternational
crystalli ne nol ecul a Therefore, at | east one

conponent tan be B%f? iﬁ(@g 555&9%%? rﬁ’ﬁ ¥f gicarw'%bar@ateédmr PHEPa

m xture of corrpone‘aﬂstdmglbamm@alﬂl thd er @é’ﬂiﬂ fbd 0K phtelc@ralyghﬁrt@qir@lédtsﬁdeﬁt%n%ttah

respect to the EMV+12 cr | | o t hi re by
contacting the ni xXYHE ‘\‘fo’hqi Wi u&%&r Fa Ff ’ﬁ%"‘%ﬁ)ﬁ’ R, 1?00(24 [9\)@?%

this disclosure tqmesarlrceef raosl Ma%ﬂeish@n@ﬂ@eeﬁﬁﬁﬁﬂ@maﬂﬁrly &;ﬁ@&&él&d’l@ (ENM\ZL)Z
crystallrne nol ec sSiev |sc sure i S as cat al in

a wide range of plrétd)sc?ggsgs &?']ﬁ%'fgudc%e?rt &gp gﬁtlo1mgpg’c@g%?@‘ﬁﬁ?ﬁﬁfé%%%ebon
conver si 020 pr oces %e6; aliSpenp ket &marrpdws tdboliysdt @eiar bon conver si on processes
whi ch are eff irvelr}/ catayedt lw EMM 12 crystalli [ﬁ)? Igr
sieve(s) of thrs di stlbdure r%r}é% A R o b FoAt S tll?‘)léf?fgyl 25T e

ot her catal yti caI Itlynsakkylramm subst ances i ncI udi ng ot her crystalline

tal yst the foll t f b
oo benzend 0 S B HERY ekl TSR0 SRR Pt cion

condi tions i nobthch mgtenalnduvamiualthg/ tempetamran@ndcmhml dmadhn(m erplbedparagdaie of
from abo 3 SS ab ut 20200
o s (abol cony B e R LS TG el 1) RO b o o SRR o
about 2000 hrmﬂuwélmebcamruag Bobtks es 'hryld asnmarrgmnahmteeﬁhs mudmlselaryatsn ®a ahd/ afnrxﬁmlabout
1/1 to about 5 OB 0¥ | on hai ar ona

subsequent |y sﬁfq (g)lﬁc/gl Bd’ ‘tlmmar OV Ftetcrsglll (r‘\%et |d(1:Cr ‘HenﬁcélT‘11%|°f)lmgr‘ﬁ<yﬂ‘ on of
aromat i ¢ hydrelbardye nScipitatts @gsleaubxdmgeﬁxms:b bbsﬂmacand chetalsdxides. [G:Sha)fﬁlnﬁiehyll
aromatic conpp I ti ne with . prop e t

provi de cunenew?]\%ﬁ\ C%O%rvgigfct%] % {‘;‘%’ %Slr%i lfér oor%gb %r%?c‘%%m% 0,r IRy r&§a¥?t§ebgr°fﬁﬁ any
conbi nat i36n, nawtcenpbmdidirieaaife, 1@6s fo danglbutoni&Cot @ncﬁtb(sﬂlbctﬂyﬁﬁﬁf tha cpmigsisur e
of from about, 104, Q. RO A030, KRIe e, A0S ANALATRL g drOCRY o, el o

hourly space velo rom 5 to a
control the amount of conversion In a f,rven process so thdt products can be obtained

economically and orderly without employing other means for controlling the rate of reaction.

-25 -



(ii1i1) alkylation of reformate containing substantial quantities of benzene
and toluene with fuel gas containing C5 olefins to provide, inter alia,
nono- and di-alkylates with 30 reaction conditions including, individually
or in any conbination, a tenperature of from about 315C to about 455C, a
pressure of from about 3000 to about 6000 kPa-a, a WHSV-ol efin of from
about 0.4 hr' to about 0.8 hr-I, a WHSV-reformate of from about 1 to about
2 hr -1 and a _gas recycle of fromabout 1.5 to 2.5 vol/vol fuel gas feed;
(i v)al kyl ati ol "6F Bt ey HpdneBgrpehdnto dagyrally repyeng clays| yenbsntsajieeméd and
napht hal ene, whdif, l0RGrE BRI r@h&Ertddeh offhDeatalfsl Rl SrhRercih CofRFPMS BSditions.
al kyl ated aromatic | ube base stocks with reaction conditions including,
i ndi vi dual |'y dfe MReERY: icofBrhatiden cca finstpepsabindes ©F ter wibabdul degobietlo
about 260C an@ro¥iderL&slfsehSingf g?‘c@mcﬁ@@'dttreréﬁp&ci@e %%Qnﬁé??ialadse iBis (irable to

e

al kyl ati on _of phenals wth olefins or equival ent al cohols to provide |ong

chai n al kyP pRENII egrielyst e piegrne S irfogwe derrde miaigls: Thees dinabiadaryhae i n

any conbi nati @gn cthploSBPRIALIY &hlPfor fh%(ﬁmp@@@ﬂtm[%\%%\% {0 cRBOYen 2R OGN BrtRygSSUr e
of from about 1500 to 2300 kPa-a and a tot al of fromabout 2 hr-1 to

about 10 hr- 110083} ) DEWNGAY QPO N cl4%s gHEChaPr &F FPRROSHY! Witk tie g Wearebtahinsivde i cs
wi th reacti onteongtithb@site 1d kit Udinng, wiisd bwdi B ahd i¥deOthe IsIbiRAYNEQMHIN@L 1 ON,
a tenperature of from angyout 425C to about 760C and a pressure of from about
170 to about TeHBHCBERY knapinias DiyaMeNangs, Grorgip gt Flandsrglars of ptheradbihigl,

di sti || at @0 anehetntae mirRRg oty AEAGALNRNS Wk dolinite alileORrGRNEH 4 @S, 06! 4Gk Ny,
individually or in any conbination, a tenperature of from about 175C to
about 375C anﬁana{’eb‘?%s’gf}}eéa‘?ﬁftaﬁcraéH’i‘%%'éft”“@?ﬁ’(?rt‘%“%{‘déﬁlflCCIWBGE‘IRIF)%O&: treagment
(viii) two-stag@chydraei@aksd@iddors usddriadiongodi @ aganrdeoscat drMIalsh aiuag
initial boilin fggOi nt.g ﬂabo%)? a}bout 260C. to premumdistillate and gasoli ne
boi | i ng rangemg 6 8FES MUY FP 8P st age using the MCM 22 fanily nol ecul ar
si eve of thisjod84cl omudeition tocHEBrB@fidOateidld) ti {F0dHagal arl B BRLRKItASWith a

cat al yst ﬁth ef f | uent t,he.rlefrom bﬁ} n% reaction in a ;igcond stage using
zeolite Beta, PAPEI X CBIEFNNER 8hstiFrH A YisgEnaguost. ptarcona. wligeahqrey |
the 20 react sibn-teomdi, silionstahiaclsudilng, teinagi vintheaitibys Qich iah sRARY-alGAHAL R on,
a tenperature_ of from about (?.40% to about .45 G, @ pressure of from about
3000 to about® 1GTOETRPAIRN ST HPBEeR EN AN g Sh ™88 P P B Whout 176 to
about 1760 |iess|l i tBre mhdvaplbpstibd dfainelyydisidac evinel 0 Chisialink H®RcuRf sfetom

about 0.1 to 1Q111: (ix).a conbi nation hydrocracki ng/ dewaxi.ng_process in the
presence of tH IW%O%@WW‘ il PH#EYC i thes pragid Cg’fltef‘thﬁagg”ﬂﬁ Samadgrie! fhd a
hydr ogenat( oreboarfqrentt gSvagit atd/bre udwallg paitktiuie waén Bt chngoattals yedpadi th

zeolite Beta,, K w.th action conditio i ncl udj ng, individually or in any
conbi nati on, & {°5H égﬁlﬁﬁﬁ%tﬂ%fan?‘?%ftrﬁlb%‘ggafo %@b%otvg%aoggﬁco%%? a pressure of
from about 10008%]t 0 Ehbofutlovlitf)@RardPa- fle@nnibd®hcals dfrdmialemitn thddart dyakout
0.6 and a hydr o E#%tc%%igd%ﬁ ?hlingf?lg(f)i}%ﬂ%é?%?ﬁgfbtﬁ%}nﬁﬁ?%@?tO about 880 liter/liter;
30 (x) reaction of alco S W ‘ ‘de m xed ethers, e.g., the
reacti on of nxphdmnaeilts Wit h i sobutene and/ or isopentene to provide

net hyl -t -jaut leO e&%@g_rra (M@@io and/or t-anyl nethyl ether (TAM wth
conversion c T LI ng, individually or in any conbination, a

t enper at ur e dP0§7f omPabydert x-2§ @ataovad obthin@DACa Baukpr 84 Suuti@medit if rBaapgA8Ontado0
about 20000 kPa- a_WHSV ram.ol efin per,. hour amzeolite) of from about
0.1 hr-1to %%?WZ%M}EEOT&%W 4% gjlucouolladfago%l efifh RBICHY Wb JoT atiguray
from about O.chirdct¢raigdyoertendid frofixl.} té DUEN29. dhsmittedot Renatd @fnshdnh wCa-+
aromatics as - b r. i.on conditions 5 including, individually or
in any conbi ﬁg??cgeﬁﬁ%g%%%gﬁg%%?cém%f from about 315C to about 595C, a
pre_ssure3@f fSudmeabmet 101 to about 7200 kPa-a, a hydrogen/ hydrocar bon nol e
sbout 0. 1 hr 1R sl PG PRIES: MCHRSRBLALE PP By 5 i WRYB RO
phar maceut i cannyctabilpv@Edomptuddsife (dsoipgabdtsytppbieofytilrogen gpinpaikare diqadi d,
i.e. ibuprofep cti.Ng., 1S, . . . Wi th propyl en ide to
provi de the i nlioé‘?yrrgZ?ét tefhggl(éﬁdﬁsgglg%cte fFegﬁééﬁ;l%) Xgécru%ﬁan%r)réft&kﬁoo%% %S}ma““‘

oxi dation of the alcohol to the correspondi ng carboxylic acid; (xiii) use
as an aci d-binding agent in the reaction2f amnes with heterocyclic
fiber-reactive conponents in preparation of dyes to prepare
practically salt-free reactive dye- 15containing solution, as in German
Patent No. DE 3,625,693, incorporated entirely



herein by reference; as the absorbent for separating 2, 6-tol uene
diisocyanate (2,6-TDI) fromisoners if TDI as in U S. Patent No. 4,721, 807,
i ncorporated entirely herein by reference, whereby a feed m xture
conprising 2,6-TD1 and 2,4-TDl is contacted with the present MCM 22 20
fam |y nol ecul ar sieve which has been cation-exchanged with Kions to
absorb the 2,6- TDI, followed by recovering the 2,6-TD by desorption with
desorbent material conprising toluene; as the absorbent for separatin

2,4-TDL from EncitsisherBERmpauremant. Ehgrcasivtnalgrfagy, s go@latidyonpisctipedc
entirel y_her eife By sh@fc8LRIGRm WOSTERYspnlLpd 1'%2@&1%'5 By (R BGRIPLERMPY TEH- TDI
and 2,6-TDl is contact with the present MCM 22 fam |y nol ecul ar sieve mhlch
has been cat i BERXEHHAYEI W th Na, Ca Li and/or My ions to absorb the
2,4-TD1, f0||QM@QmQMmh§§9%@hhﬂgn{he 2,4-TD1l by desorption with desorbent

naterlal conpr |S|ng tolu -|) in a process for decreasing the
dur ene contentf8] a bz 02’@6‘@? HEPEIoE MolesEles Bive 30D BE BicEEd by dMA Hesaemtcab vt i ¢

conversi on of gfigthanet &ngﬁﬁ%tgne(w@hmdﬁgm@ SRS | G961 ﬁ%ér{&g of hﬁouo The
durene-contai ning bottons fraction with rogen over a catal yst of

present MOM 22°igRinffi §c diskeamriy thy wiketaniy %eranﬁwfeégéheaﬁmbwt ‘i/ rfed-éricol léﬂe 1s
condi tions i ngdiNeicdds; 0.5 BhVidUahd ¥et byrinde ARy SRR}V BahE O pl@-tz)[yﬁ fIp&nhahuce of
from about 230C to about 425C and a pressure of from about 457 to about
22000 kPa-a; ¢Ymi/min fer §0 ﬁf‘%c@%escégldfnérn“%mpllb Sarresthr el aerksdexst t hat
proceed t hgoughmhenzendaal kyl ation, foll owed by formation of the

al kyl benzene droperOX|de and cl eavage of 5 the al kyl benzene
hydroperOX|de—&g¥€mﬁﬁgﬁ%¥ﬂ§ﬁﬂLﬁétone e.g., benzene and propyl ene to phenol
andt ﬁc eto ge pomngn EAHIIELQ tf@‘kolﬁdi -Grhic ﬂ?\d?%cﬁﬂtﬁﬁﬁéntf@% rﬁ:ﬁﬂdh)&l Io%rrnhﬁanp&@tmn §he SUCH
as ose descyi ped for exanple in Internatjona p

PCT/ EP2005/ ooség?“d wHi % é\gﬁRb‘@e‘ft@I ‘V%/é?fowg OBV P df‘fa gy PlﬁﬁSé)HéPeCéﬂﬁﬂletef
acetone to bigephien@ HATIH SBSCVMHREeshohdlh N3 beN® MARPhinGA QR ncies for

PCT/ EP2005/ 008554, , ,henzene, 10t9 phen an ¢l ohexanone, benzene_and
et hyl ene fé phgﬁ d A RETHFY: et AAS E‘@Pﬁﬁécayiy‘\@%é@ﬁ%‘éfﬁfef%rdé%ﬁ?ﬁ &7Pn
| nt er nat i onal mAppkibe plobOs: sammga:%@&wf%&%lmh(lzq\aebdublmgru@n@aa@@&ﬁlsm‘on 4
benzene aIkyIatlon reacti ons where selectivity t npnoal kyl benzene is

required, e. g“*”%éW%ErFJ@T9m§%édbbf?¢@8%2%%@“@Fb%¥%@ﬁ&eﬁ%Iﬁﬁ§(EKW%W@FVh
feeds that arewvmri %E‘ctiar\)vcllé RRGK D BNES-mrA V2 lRSEEIDR dpihMind HBANG l0QRB! withl S
Appl i cation PCT/ EP2005/ 008557, preferably, this conversion is carried out
by co-feedi ng Hdippierscaunbing drsingdata pesisiiop ek Lo iSrulstie » @b anlyedelayrangd RA00
present ifyentioen scak vRrd m&@@tﬂEel@EPm@NNﬁ@%e&% @Q@qgcogcﬁzgc&mg gdi f?ﬁ&?”pl e
of about 100C to 200C, a pressure of Pa-a or |less, and a fee

hourly space VASPBEIOPYALCHIFEYY shvaded 4d<rlilzc94 aéihlewmerl%g@@e?&@ opfrating - aBé@i o 1
to 50 11-1 and9d MiRkakorfeddn@into PERZGRR RS oB5KY ML Mg @YRRE & Q. AbOUL
1 to about 50; and (x iX) in a process for transal kyl ation, such as, for
exanpl e, poly&WMVﬂUeﬁzg cqup Wirgs@iriky dett pomsitib 0B 1 mhéﬂté§éb9@ﬁﬁahved
catal ysts, 1 tgigisdgghy, % §201-1%068 &Qﬁs%&etcg&?e(g{%ﬁ%ﬁ%% EJEraaw% H&&’éd

mat eri al resi St ant to e terrper atures an er con S errp oye
organi ¢ 25 ona94T Varldn InfinityPlus 400 spectrometer corresponding to a H Larmor frequency of

399.4MHz. 'H MAS (Bloch deccay) data were recorded using a 4-mm Varian probe at

spinning speeds of 10-kHz with 4 us n/2 pulses, a 308 pulse delay, and 32 scans were
collected.
Example 1

30 [0091] A sample of EMM-10-P (1.5 g) made according to Example 1 of U.S. Patent
Application No.11/823,129 was added to the mixture of 30 g of 1 M nitric acid and 0.3 g of

diethoxydimethylsilane. The reaction was carried out in a teflon container sealed in a Parr™
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25 conversion processes. Such materials include active and inactive
materials and synthetic or naturally occurring zeolites as well as
inorganic materials such as clays, silica and/or netal oxides such as
alum na. The latter may be either naturally occurring or in the form of
gel ati nous precipitates or gels including mxtures of silica and netal

oxi des. Use of a material in conjunction with the new crystal, i.e.
conbined therewith or present durin nt hesis of the 30 neM/crystaI

whi ch s act | Vb (Tetae trondHAkger EhBrs Biveligipoueirianorolel Bekiviiany vefied he
catal yst in cexd @i .Pr@&Ni C conversi on processes. Inactive materials
suitably serve as diluents to control the amount of conversion in a given
process so t h&i0% oddiet SReaprtse Gikuas Abtae O rbiReeizy sasempisd ¢ yowldtrout

enpl oyi ng ot hggt B8NS sf QK I@%ﬂt&nglit!fo'rrﬂgcotn}é%oﬁﬁhg 1 5 WQ%t('C‘QQ(a) dn&- H@rfsﬁscrete
materials may be incorporated into natural g occurring clays,

bent oni t e andSEeIMERetesn §-Apiod &3 estEmysthe tlP(EﬁQ@%K%Xreglﬁléowb'élty%ﬂq}mmer

comrer ci al  opg&Rtdonge GRAMI 41 QRS+, R‘%ncﬁ@%%d 2 %ngstroﬁlb tl m&%ﬁ@@%terﬁ}&
function as binders for the catalyst. It is desirable to provide a catal yst

havi ng good cP‘H’é?ﬁte%fqr@ﬁﬁlgf?ub‘é@é‘ﬂf‘sléw?ﬁﬁP‘é‘é‘r’hﬁ*ﬁ‘r’éélphllebbd@@ 50t% p th@lé@ntraémeéam@ 5
prevent the cxRal UShadide0Bh REEAkE NGnAlW) kPP EVERLA 11K8s PRI LIRS dNESe
cl ay binders have been enpl oyed normal I'y only for the purpose of inproving
the crush str H@’lﬂﬁmbf the catalyst. [0083] Naturally occurring clays which
can be conposjgoes] W T encdroduty gl @ledi Mg UeRed Aea BPRMIREL h@ Rkt R BN,
kaolin famly, which famlies include the subbentonites, and the kaolins
comonl y knomﬁlhé%ceBF%OéCOl%WPU@éé%l smalsHe Fl ori da cl ays or others in

which 10 t hejoggijn nw%@hdcgce@%& b&dﬁ@% dn$ atz«aw QM%'CE@QIC alsmlc' PrdeRatid Gehd €
narC|te or anauxite. Such cl ays can be used’in the raw state as ori gl naIIy

m ned or i nit MErIRYET sRsine demenstrgfod by SRRanderics ipseainn e adsitionplethirmally stable
nodi fication. mBieRdebs HMeEf Mtorﬁ&ﬁtlrfgoﬁpﬁéh§ i Myleh of WIQra?eg@d?)tolat%ﬁtYV'ﬁﬁlalth@l SO
i ncl ude |norgan|c oxi des, notably alumna. [0084]In addition to the

f oregoi ng Irat®f9%l s, the new crystal can be composited with a 15 porous

mat ri x nateri@hosguc htan i F;ge;@-sadryme P vBdd dB@@ehrH@Qa@?ﬁlvﬁ% spabitd SFaMIL ©ORI &,
silica-thoria, silica-ber ica-titania as |1 as ternary

conposi tions Yodesized (op). %él“allou(rﬁlﬁ’fﬁ@tqliérﬁw 2 ‘Fail%@ddbﬁf?ﬂﬁa “Ganpredyengpf the

silica-al um ngedRINESIEAMNG Shé | eANVIBINaSE@ZLL&ONoffirmi 0885 g elrathye
proportions of finely divided EMM 12 crystalline nolecul ar sieve

and
i nor gani ¢ oxi EHELEIRXY; sitape WiGehs surlRes f foﬁé dipgraxlsly! ersaiceat indigAlge iy tlf@r om

about 1 tm 20abauh t&%mpen@mzo ﬁymm@glam FANG- 170K Sy désdiabd. ySumaneh@daicﬁlr! oh_when
t he conposite |?\1Uﬁrepare e formof beads, |n the ran of about 20 to

about 80 wt %YE e12c?eﬁ%%<ibt26d shopo'ge) of feess afraikb\fapwteé&a#w@sOwrﬂt@cqrgamu

enbodi nent s qtln&lb@amuaweotowasbmqb@rﬁ thdsc RpeciR AR SebmineRd @it R, koW thung of
the scope of the . .invention. perinents 25 Powder X-ray Diffraction

10087] Powder SEYARP JdttMpllrte f‘HH‘t BYINGE Srev iR s oisReicete of fiensity

Br agg- Br ent ang ttgeQreds ¥ W”tﬁ})nﬂ"é@@ﬁ%@mxh&ic@dc Kﬁlogsa@lls@ahb@aueTtBeea@ﬁ&i&rtﬁb used
for struc urad!1 Fﬂr%éter t|o extended fr to 80 in 20. Intensities
G fhect

for Rietveld Pr‘fy G r %eﬁ\éenﬁﬁﬁlf‘i“ﬁ%u%f deaM-5H ey f ace

areas [0088] 'E‘&iﬁh@l/zedi &lsﬂxltsSlUﬁrf ﬁ&eabaﬁrﬁs}bc@fal andmtﬁﬁ u{@;, =sil BV6 - MWYhphecfBaGL ed
by the Brunauer - BET). rreth % orptl on- desorptl on of

ni trogen (ter%l%l?ta]{’telﬁb@c%tf IV"lt &Piﬁgsrﬁofl &ﬂéﬁ”t i‘“l‘ﬁrlé?’?ﬁaﬁl Ostirlisesssar ea
may be cal culTat gdestisdeng durfadeObouali dil@hBsitinap&ics in EMM 12 as-synthesized is also

confirmed in the *C CPMAS NMR spectrum (Figure 4) where a resonance associated with
30 methylsilyl is detected (3¢ ~ 0 ppm) in addition to the resonances from the structure directing

agent (SDA).

[0096]  Shown in Figure 5 are the *’Al MAS (Bloch decay) NMR spectra of EMM-10-P

(top), EMM-12 as-synthesized (middle) and EMM-12 calcined (bottom). Close comparison
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Emmett-Tel l er (BET) neasurenent. The external surface area is cal cul ated by
subtracting the internal surface area fromthe overall surface area
nmeasured by the Brunauer-Ernnmett-Teller (BET) neasurenent. Collidi ne nunber
measur enent 5[ 00891The col Iidi ne nunber of a nol ecul ar sieve may be
measured by TGA. A sanple is dried at 200C to constant wei ght (weight
change less than 1% for the period of 1 hour). The weight of the dried
sanple, the sorbate, is then nmeasured. The sorbent, 2,4,6-collidine, is
del i vered at OfQCWtP%WHWFHm@tgﬁsmxmmhﬁs@wpﬁﬁbéwandhéhﬂ$WQ@1@ﬁ@m~@hﬁIQQWpIe
by nitrogen p@?%c@tght%ga@eml {nm:d? Ip(%[ M@Qmm QfEﬁmal(??lAsl 1g't ?cag)'flggeﬁl’for'E‘Kl\//szM-lo
expressed as m cronol es ed per 10gram o

experi ment al pﬁamemrcelgmat[om@@@W112@f-s&th@mmlpﬂltsmatb@fommomﬁsw -Bareqosk wer e
made at room pgppgnLaiure. The 27A1 and 29Si MAS NMR spectra were recorded
on a Varian InfinityPlus500 spectronmeter operating at 11.7T (1H 499.2 M)
correspond?ngUW8ﬂ130T%hé1Q@\ R speefpim pf h%pé@n@bﬂwwmsnf%mm<aﬁdw@@s|
respectively. 129l MRS ( Bk %ﬁolgg%@@mr{\l%@ a%f?i?t?t”ﬁ{% %‘@Wan?eﬁprj6g o8y 7- O
mm Vari an probe at spinning speéds of 4- ecoup |ng urlng
dat a ach|S|tW@ﬁbm@“ﬂg”ﬂﬁiQﬁﬂUﬁH%§ﬂﬂéﬁ60§“3ﬁﬁ§@$hﬁﬂayﬂsand 600 scans were
col l ected. 27Al » (Bl och decay) NWR spectra were recorded using a 4-mm
Vari an probe a splnnlgg Beeds of 10-kHz with 1F1 di pol ar decoupling
during data at§P8lsi t EMM-10P xrysiplsygew plithseised op. 88 putfswalgelday enepdoano 20
- 4000 scaps WehBaebLESE 6y o?@@vﬂa%%%bﬁ%m %?‘f‘\@l'é%o%‘%m alSi Ng

a 5-mm Varian probe at spinfing speeds of 4- on a gnetlcs - 200
operating at C??“?@PHfb@mQH%FETHWE%PF@%%UﬁHWﬁ@“ﬁ@“ﬁ“ﬂg@fL F ieft heprgadhey

of 50.3 M. &&gnQBWﬁﬁ)gghﬁlﬁg&ﬁyaﬁggﬁggg wi th 1H decoupling during data
acquisition, 3.5 u.s rc/2 pulses, 3.5m5 contact tine, a 2s pul se del ay and

3200 - 8000 s@&?fﬁ meTlgeec%wmftt@oabomﬁ“f%PNW%éﬁé #%3%?@ N aEoT ¥t 2

a 9.4 T Vari ans Mok fikthy BRSSP 6L MORARE Ghs KQFH &SRPAndiRg: 170 °@ yileidfﬂngL@WDr
frequency of 399.4Mdz. MAS (Bl och decay) data were recorded u5|n a 4-mm

Varian prbbe &SP Afe forax gdsrsonpaten (Kiapren) eontgngdgepksap 1y 12 ds! ! ?aar@c?s‘*

pul se del ay, trSRs RERNSalWR hEwe& the€Rt@Fo p@kamlv@th Iﬂeasﬁ&{ @Q%ttjj'%oﬁ@e@@@ﬂ 8 of
EMM 10-P (1.5 nade accordlng to Exanpl e Application

No. 11 /823, 121@ NG FHEG IPEeSt RENTP SRR 1o t@o 5@ %sfof 1he|\n0mttaf ms s3@f fRdhet 0. 3

g of di et hoxyghdmi &Vﬂh@ﬂlh@é@nec-{-hgnfa%ﬁﬁtak QBuWBS . £HArd £ Gh SdfitionAhdde ef 4 Qﬂall
container sealed. in a Parr n the oven at 170C for 24 hrs.

sol i d productPshaReYew B é&&efgqvo f*?r}bmclam BHO ippwthe o ha Repdugtinadyingdke epiied s

[ 0092] Thex (XRIBpREGueItd 5{ G nathlkiciRy sbRcchas Ach@r | zed as conprising a
doubl et at between 12.45 and 13. 60 Angstroms, corresponding to 6.5-7.120

(Cu Ka) and dﬁﬁﬁﬁk&krete 5 scattering between 8.85 to 11.05 Angstrons, the

21,050, 18 and SRS A% Rt Pbi e b Eriiue T e Pcher By e e Rbet we 1 or
background atprépaed] Thivsitalysownttednei fagbenine higiatidonaith [Bpyenoto fohe cpadinet  at t he

sanme XRD d- spac 3&& on the line connecting maxi ma at around 11. 050. 18 and

9. 310. 13 Ang 093] The cal ci ned product reveal ed high surface area
of 523 n2Y g Andnextraordi nary enhancenent of collidine adsorption of 321

unol es/ g g ?ﬁt nt ended ; ound any, t heory bel i eve that the
preservatlon(f fﬁ) éﬂmqﬁnw?l g@Fﬁ é%lnﬁn%% sFWﬁFedT%¥E%ﬁﬁmLWﬁigﬁt
!nsertlon pftmnugﬂduﬂmmmaknﬁhﬁmm&bMyms@ahmﬁ,mmmabyvomnshnkmkehquye13X,
I ncorporati ng}no%ecu%r sieve 4A rEengelﬁargl t’:‘54 ((,Jlay and S¢ exsoxqoo@Bl(Eltoerc?& fx\'lomrr;[ Ele Q' osutlet),

and then through a pretreatment vessel containing MCM-22 catalyst.  All feed pretreatment

30  matcrials were dricd in a 260°C oven for 12 hours before using.
Propylene
[00102] Propylene was obtained from a commercial specialty gases source and was

polymer grade.
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15t heory. [0095] Shown in Figure 3 are the 29Si MAS (Bl och decay) NWR
spectra of EMM 12 as- synthesized (top), EMM 10 (m ddl e) and EMW 12
calcined (bottom. Conparison of the spectra of EMW 10 and EMW 12
as-synt hesi zed confirmthe reaction of the dinethyldi ethoxy silane with the
surface to formdinmethylsilyl species as indicated by the 20 peaks in the
651= -10 to -20 ppmregion in EMH 12 as-synt hesi zed. Subsequent cal ci nation
of EMM 12 as- zz2§225|zed show | oss of these peaks, consistent with the |oss
of the organi tionalities. C ose conparison of these spectra, as seen
in the inset ogodjayNiWwhHdlka Sidhyhdly 88d05ndEWMinkd E%mﬂéw 11?@c1alt
as-synthesized results in significant l'oss of intensity in the 6si= %
-102 ppmregi 8#WWHCH i s indicative of loss in silanols due to reaction of

the 25 di met myd deRERGAY: Sinlcdd S1abthidiurk e BWES meeressSubsequent cal ci nation of
t he ENM412 as- sgnthe5|zed results 1n an increase in sgectral |nten5|ty in

the dsi = 211%Y- 158 FprHP@gMahconstedi g Hixedled 345 08 Pt O Wheler regsepriisa

consi stent W fwtre E&ﬁ‘rgﬁtah&ﬂw% don1 @87 lid¥ekl Rkmfdeipld. 1 r’dﬁ@%&mﬁ#ﬂﬁla&r gagnce
of surface bound dlnet % sily speC|es in EMV1-12 as- sgpt hesi zed is al so

confirmed in tHEHAE gmNWN §pduP BANS(Hicgape sippd {thit & aeheasdended into

associ ated wi thb 330meify IEspdiithent Fal@h@Ct@GVi(h&GrmIL J@Wlﬁblé &tr@di@'stldd@éh f® thbhe
resonances fr ,the structure dlrectln% agent 0096]Shomm in Flgure

5 are the 27AY°MESPRITYE Rtake sy WrMr A setipgd alrthzwdimmmdﬁ oy, T
as-synt heso ZEG}aa( pacdel @jth angk Svivhd Zilicat Giteredia( PO tPNds. ReRBiBn CORMPRIs SRR Of
t hese spectras%) |c%5§£thatgd$e$haps as expected, there is little change in

t he average | tFdh CHEHV pFQ?Pilr?ﬁ‘han[i’f)égﬁws‘iV?ﬁ/ Lt iVt fognverres P,

As is typicaligocagens f bir' oeMWrdkicnstigequent cal ci nation of EMM 12
as-synthesi zed results in the formati on of non-framework octahedral Al. 5
[0097] The t H MASAWR Esgwe the usnclof wEMyaght aicedtine drestiovwf 3109 FPguweh @e ultra

i ndi cates t heh1EH E%Q(ﬁﬁrogerp AP h% B/ Igacgf)n @n%r%‘@éjof%dd@ 10r t gﬁtl(ﬁlug_lig%?@t ent
of 0.60 mmle/g Is consistent wt typi cal ecte

1VI CM 22/ 199 bearsaeifegdstor Rddiprse “z“he F@@%]W\ﬂllme@tmp%mmts foret alag ynivhési zed
from 123 g ofi W& ey tkﬁ &o@icr@ (R)cjéc'ﬂfz\/égc(ﬁl lé{yccn&?(ﬁc F2h Whi qulcctg@ T8 PacdPwd?
NaOH, 25 g of Ul trasil dlqua -

( Hexanet hy1- 108lepdpitl R Edingi hv?n@ﬁt)e fm‘b@@léhe@mrw A W?éa@tr@dceslt P1o7g@s fasre 100
hrs. A smal |l @nouhitanghndeld F59h uay% oh.@pydm tR)ésu‘f@§hoqgtﬂ§1@ bﬁ%pdp%@&kmlﬁﬁspr ams
of the above EMW 10-P was di spersed in go tric ac

of d|ethoxydﬂﬁﬁ%%?ﬁg?@%ﬁéWYWﬁﬁmﬁi%ﬁﬂﬁ@ﬂ%ﬁ§mﬁéé@éﬁmﬂwﬁg@H“h@@ﬁ@gaprV@KC
yielding &) 92445 g of solid. The X-ray diffraction pattern (Figure 7)
cont ai ned peaks at 13.5, 12.3, 11.2 and 9.4 Angstrons with a valley between
the last two peaks but with neasured intensity corrected for background at
the | owest point being not |ess than 50 % of the point at the same XRD
d-spacing on the |line connecting maxi ma at around 11.2 and 9.4; in addition
there was a small peak between the latter two attributed to EUO inpurity.
The product had in the calcined form 20 BET equal to 574 n2/g, with
external surface area 54 n2/g Exanple 3 [00100] A 65 wt.% EMW 12 cal ci ned
of Exanple 1 and 35 wt % al um na catal yst was




prepared. This catalyst was tested for benzene al kylation with propylene to
form cunene. Feed Pretreatnent 25 Benzene [00101] Benzene was obtained from
a comercial source. The benzene was passed through a pretreatnent vessel
cont ai ni ng equal parts (by volune) nol ecul ar sieve 13X, nol ecul ar sieve 4A,
Engel hard F-24 Cl ay, and Selexsorb CD (in order frominlet to outlet), and
then t hroughims pretreat nent vessel containing MCM 22 catalyst. Al feed
pretreat ment nt 30materials were dried in a 260C oven for 12 hours before

usi ng. ProW§IckHB: [ 001021 Propyl ene was obtained froma conmercial specialty
gases source and was pol yner grade. N trogen [00103] Nitrogen was ultra
hi gh purity grade and obtained froma comrercial specialty gases source.
Test Sequehce f/tsm@n@néemﬁacmmsels{smnthesmﬁé@rnﬁeﬂ i é@s talshodkod] arTKe

= Gownt | o bany FIRA AR e bR IR 7 uRrle Remeliouptetndhal PRELor
furnace wds l@dﬁtAr@sﬂreﬂs iand-bmoinky enaxidhumrda ehe r'va@ of Bhs tof2. samgmﬁm haed to

14/ 20 mesh vva |nt t he 3/8" ri ment .condycted with
catal yst dS'™\ S8fe 8???36 8@@‘6& e }%g{;‘é‘) qﬁé)ss“)‘&ﬁtrf’@é&r g @dPalYst bed
was axi al IbgtveRntiey gdké Ravifiea Bisgaligy mbKitRGLINZAO Cangd BE 16.24 2 Y§0 AnbStr¥as$
packed with mgrt sand to fill the interstitial vaoid spaces. Reaction

condi t i onNde €SR28EE Moxigynk phths WAge fRw BaAZRNdr Gy ﬁb%ﬂ‘réﬂ’é Wi aicasued o was
3/ 1. Véi ghiteRAYTchc GRPHR b¥kLRThS Yt t“@%v@es%on% Helhg %oﬂe@@ﬂﬁh@@@"/p@{sth? pm’rAl‘I
reactor start-up, the reactor was brought to reaction pressure o

kPa-a wi t 8t theesapiet¥RD rpacipaipn the Hie eavgecting amkitedt t rergerafalét idom 12 0

t enper at ur 5 henzene feed for 24 hours.
The cat al fght Qt\%\%n?%g lmﬂe toqredcrfglsg F?g(?g% {e]géh‘%%fméa%/ntaprl or to introducing the
propyl ene to a@hperpesmt‘ereladgdvmgahesn@lelfmtaelonlﬂﬂi;a was col | ected. The reactor
was cooled to 130C under benzene flow and then propyl ene was introduced.
Products were coll ected and anal yzetOkgm)YIB days on-stream Results shows
that Diisopropyl benzene (DI PB) over cunene (isopropyl benzene, 1PB) nol ar
rati os of the p\dlewdrcKsisfaaHIvalbm didreent angpried al GUsttane IfMumitiia) baron,orcl ai m

1. A nolecular s n s as-synthesi.zed formand in.its cal cined
form an X-ray ‘a‘? ﬁlgglt’ \%Hgﬁa{ep@f e ﬁ%l“?%f FEMBESER <2t AU rﬁ’é'ea‘)fJ ‘]é‘ﬁ’&c?‘ﬁig

maxi mum i n t he gemngRinQfand 4 islaf 1dagt 102. 57 Angstronms, a d-spaci ng maxi numin
the range of 12.1 to 12.56 Angstrons, and non-di screte scattering between
about 8.85 to 11.05 Angstrons or exhibit a valley in between the peaks
having a d- spagh@igholR¥h HNE IF cldie 1rﬁﬂg@a50§ynaﬂésé€d foﬂn%vﬁlg%nfgﬁﬁﬁlﬁ% And a
d-spaci ng naxi numin the range from 8. 66 13 Angstroms w t h neasured

i nt ensi t yarhyerose besis ngrin @@@Rgfmeh@lo’éwl‘ﬂﬁﬁ@et @W@@ts op¥itht asfellaves: not | ess t han
50 % of the point at the sanme XRD d-spacing on the |line connecting maxina
in the range of 10.14 to 12.(0-0Ahd3VirQuib4d.0mYBe range from 8.66 to 10.13
Angstrons; and a conposition involving the nolar relationship: X203:(n) Y02
wherein X i s awhereingdylénan dkalnerkaboerparthsegalasnd Résin agmioho@tyun num  bor on,
iron and gallium Y is a tetravalent elenent conprises at | east one of
silicon and germanium and n is at least 10. 2. The nol ecul ar sieve of
claim1l, 3.n théhasekyuittsisicaédainol wy 2helwireig sdéid hads frond 0 tom5@n anhydr ous
basis and in terns of noles of oxides per n noles of Y02, as follows:

4. The molecular sieve of claim 1 or 2, wherein said n is from 10 to 50.

5. The molecular sieve of any one of claims 1 to 5, wherein X is aluminum and Y is

silicon.

6. The molecular sieve of claim 1 having a collidine adsorption capacity of at least
150 umoles/g.
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(0.005-1) M0: (1-4) R X203: nY0O2 wherein Mis an alkali or alkaline earth
nmetal, and Ris an organic noiety. 3. The nol ecul ar sieve of claim1l or 2,
wherein said nis from10 to 150. 4. The nol ecul ar sieve of claim1l or 2,
wherein said nis from10 to 50. 5. The nol ecul ar sieve of any one of
claims 1 to 5 wherein Xis alumnumand Y is silicon. 6. The nol ecul ar
si eve of cl.ai mThehavie\garasigel dficthinel pgssy PlbWdineaRahlion Spadly deAtast
1501.tnoles/g. 7.The nolecul ar sieve of claim1 having a collidine
adsor pt i or?P0ades(s of at |east 2501, unol es/g. 8.A method of nanufacturing
an as-synthesi zed crystalline nolecul ar sieve EMA 12, the nethod conpri sing
the steps of: (a) providing a m xture conprising EMM 10-P fam |y
conposi ti dh andA acildid of cenedintingan; as{sppthtsizdicrysqulliteandsteouassieve BNVEV-12,
treatment é)ndtihti on to.fotg\mta prfpduct conprising as-synthesi zed EMM 12; and
(c) recoveld BEMPHRSRTS& PedtRs P eryst al 11 ne ol ecul ar si eve wherein said
EMM 10- P fam | Yaconpesiidinga miRfies ca@sisEHyNENIO- ) -PSamdy 36k ositidhomaasidid on
conprises 1IN nitric acid aqueous solution, said spaclng agent conprises
di et hoxydi net hyl si | ZREPOYUIY treat nent conditions conprise a tenperature in
the range of 9Qb)1_70¢re§¢fﬂ% e bliXPBrel AdENRatndROBortioh b Rordth HOMIE compridhf Mt hod
of claim8, wherein said mxture of step (a) further conprising a spacing
agent. 10. A net hod @&f-sybrsfzaé EMYING: endcal ci ned crystal line nol ecul ar si eve
EMM 12, the nethod kS : . Al .sal d as-synt hesi zed
crystalline rm}(ée)cul g%gglé%@eﬂ%w?%a?%(f&ﬁiallhgn&égh%g%l%gI ci ning conditions.
11. A hydrocar bon comvheresi sgid fiMdleE5sP damjly icsinpgpitidnecst@peo EMMtlaR tsainly a
hydr ocar bon feedstoc‘,‘lgid}é/ictolr}1 %g{ign cryst gl l”(Inet 1m0l .ecul ar siletve EMW 12.of claim
1" under hydrocar bon“¢onver sron condi tons e actd aqueous soltion, said spacing

agent comprises diethoxydimethylsilane, said treatment conditions

comprise a temperature in the range of 90-170°C and a time in the range of

1 to 24 hours.

9. The method of claim 8, wherein said mixture of step (a) further comprising a

spacing agent.

10. A method of manufacturing a calcined crystalline molecular sieve EMM-12, the
method comprising the step of calcining said as-synthesized crystalline molecular sieve

EMM-12 of claim 8 under calcining conditions.

11. A hydrocarbon conversion process comprising the step of contacting a hydrocarbon
feedstock with said crystalline molecular sieve EMM-12 of claim 1 under hydrocarbon

conversion conditions.
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